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Designing Direct-Current Electromagnets 


Transforming electrical energy into mechancial 
work via an electromagnet requires some knowl- 
edge of basic principles in magnetism, electric- 
ity, mechanics, properties of materials and other 
subjects, many of which are discussed here. 


Properties Peculiar to Vulcanized Fibre 


For certain electrical applications fibre has 
no peer, but there is still much ito bé learned 
about the material, particularly with respect 
to control of its moisture content. Various ways 
to overcome water absorption are reviewed. 


Automatic Production of Radio Chassis 


Recently developed techniques of metal spray- 
ing combined with plastics molding and face 
milling operations enable a conveyorized pro- 
duction equipment to turn out receiver chassis 
complete but for plug-in elements and speaker. 


Forum Weighs Variable-Speed Controls 


Increased interest shown in variable-voltage 
d-c drives, with various types of power- sup- 
plies, and in automatic cycle controls at 12th 
Westinghouse Machine Tool Electrification 
Forum. Pros and cons on electronic drives. 


Page 157 
The ‘’AN’’ System of Product Designation The Industrial 


Under pressure of war conditions, all the mili- Horizon__..._ Page 204 
tary services united in setting up a standard Guide to Buying Page 256 


nomenclature for communications and asso- 
ciated equipment. What it is and how it is used FOR COMPLETE CONTENTS SEE PAGE 5 


will be clear after you have read this article. | 
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of the Newest Member of the 


Belden Magnet Wire Family 


Celenamel magnet wire—newly developed by 
Belden—is copper wire insulated with a film of 
cellulose acetate combined under heat with other 
resinous materials. The film so produced is tough, 
flexible, continuous, and of high dielectric strength. 

eee 


Celenamel is practically impervious to the action 
of hot coal tar as well as petroleum naphthas. The 
properties are such that Celenamel meets and in 
some respects exceeds industry standards for oleo- 
resinous enameled magnet wire. 

e*ee 


In soldering operations it is unnecessary to remove 
the Celenamel insulation. Soldering of leads is 


accomplished by dipping in a low-temperature lead- 
tin bath or direct application of a soldering iron. A 
flux of rosin-alcohol should be used. 
eee 
Celenamel films are produced with insulation 
additions that have closer and more uniform toler- 
ances than have heretofore been available. The film 
withstands the usual temperatures encountered dur- 
ing coil impregnation and baking. 
ee e 
Celenamel insulation possesses very good aging 
qualities. Celenamel magnet wire produced several 
years ago still exhibits its original mechanical and 
electrical properties. 
Celenamel is available in sizes 41 and finer. 


Belden 


WIREMAKER FOR INDUSTRY 









@ Back of the successful performance record of New 
Departure Ball Bearings, stands a wealth of practical 
knowledge gained from years of experience and exhaus- 
tive laboratory and field research. 

This extensive, specialized information forms a com- 
plete engineering library. It is available under single 
subject headings, as shown on the accompanying list, to 


any one qualified to make good use of it. Please use your 


company letterhead in mailing your request. 


Personal consultation by New Departure engineers, 
an important step in assuring good bearing performance 


— is always available upon request. 


Nothing Rolls Like A Ball 


EW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE « Division of GENERAL MOTORS CORPORATION ¢ BRISTOL, CONNECTICUT + BRANCHES IN ALL PRINCIPAL CITIES 
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Help in Bearing Application 


From The Industry’s Most Complete Library 






(identify by code letters, please) 


CODE 
Letter 


BA 
DD 
EL 
LC 
AP 
LF 

H 


BOOKS ON DESIGN 
Bearing Application (Part I) 
Details of Design (Part II) 
Enclosure & Lubrication (Part ITI) 
Bearing Load Computation (Part IV) 
Application Procedure (Part V) 
Full Scale Drawings of Bearings 
Tables, formulae, bearing principles 
load computation, bearing installa- 
tion 
MAINTENANCE AND SERVICE 
Service Procedure for Ball Bearings 
Interchangeable Replacement Bearings 
Rocker Arm Ball Bearings, Aircraft 
Bearing Service Wall Charts 
Front Wheel Adjustment Chart 


GENERAL 
Standard Catalog (Handbook, Vol. I) 
Explanation of numbering system 
Sealed bearings (Discussion of 
Principles) 
Sealed Bearings with provision for 
relubrication 
How Steel Balls are Made 
Decimal Equivalent Tables (4 sizes) 
Why Anti-Friction Bearings (Discus- 
sion of Fundamental Principles) 


The story of ball bearings in World 
War II 


-and many other titles too numerous 
to mention. Tell us your needs. 
























THE IMC ENGINEE 


On Your Staff- 


~ Call him when you need Insulation assistance 


A quick summons brings the IMC Engineer to your side to give 
expert consideration and advice on all of your most intricate and 
stubborn electrical insulation problems. He will serve you well... 


1. Assist in selection of best insulating materials for the specific 
job. (Note well-known, nationally recognized products from 
which to make selections.) 


2. Give instructions as to proper application. 
3. Suggest ways to eliminate waste. 
4. Speed up and increase your production. 


He will welcome your call... any time. Phone or write to us or 
nearest branch office. 


IMC PRODUCTS: Macalien Mica Products —Vartex Varnished Cloth and 
Tapes —Varsiot Combination Siot Insulation — Fiberglas Electrical Insu- 
lation — Manning Insulation Papers and Pressboards=H. & V. Insulating 
Papers— Dow Corning Silicones—Dieflex Varnished Tubings and Satu- 
rated Sleevings— National Hard Fibre and Fishpaper™ Pheonolite Bake- 
lite—Permacel Adhesive Tapes—Asbestos Woven Tapes and Sleevings 
—Inmanco Cotton Tapes, Webbings, and Sleevings— Pedigree Insulating 
Varnishes— Wedgie Brand Wood Wedges. 


INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO cS *CLEVELAND 14 
a ge <i po 1231 Superior 
. Ave., N. E. 


MILWAUKEE 2 a_i DAYTON 2 
312 East Wisconsin ; 1315 Mutual Home 
Avenue Building 
DETROIT 2: 15 Lawrence Avenue 
*Local Stocks Available 

Representatives in: 
MINNEAPOLIS 3: 1208 Harmon Place PEORIA 5: 101 Heinz Court 
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Physical Bases for Design of D-C 
Electromagnets .. . ... -~ 


Herbert C. Roters writes about the operating 
characteristics of electromagnets and how the 
designer may modify them to attain results 
desired. 


Remotely Controlled Automatic 
System for Airline Reservations . . 


Ingenious system utilizes standard teleprinter 
circuits and a centrally located electronic com- 
puting and recording machine of the memory- 
storage type. 


NEMA Marks a 40th Anniversary. . 


Although officially only 22 years old, NEMA is 
a direct descendent of the American Associa- 
tion of Electric Motor Manufacturers, formed 
in 1908. 


Transformer Size and Weight Reduced 
with Silicone Insulation. . . . . 


Silicones and oriented-steel cores permit design 
of smaller transformers, described by authori- 
ties from producer, fabricator and user interests. 


Variable-Speed Controls Highlight of 
Machine Tool Forum . ... . 


Westinghouse’s 12th annual session brings out 
increasing interest in variable-voltage d-c drives 
and in automatic cycle controls. 


| ae a a ee 
Today’s Product Designs . . 
New Materials and Parts. . . 
Literature for the Asking ... 
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What Does Make a Motor Run? . . 102 


Further discussion of the flux-cutting and flux- 
linkage theories, together with the basic theory 
of operation of homopolar machines. 


Vulcanized Fibre—Are Quencher and 
Electrical Insulator . . . . . . 103 


Good mechanical qualities of this old friend 
plus the peculiar aid it can render in arc sup- 
pression are reviewed in this article. 


Hi-Frequency Motors and Circuits for 
Internal Grinding Machines . . . 108 


Leroy B. Morrill writes about the need for 
further standardization of voltage and frequency 
ranges for these applications. 


Cast Glass-to-Metal Seals for 
High-Voltage Bushings . . . . . 112 


J. K. Easley describes the production of her- 
metic seals with a borosilicate glass and nickel- 
iron, having same expansion rate. 


Machine Produces Complete Radios 
Automatically Three a Minute. . . 116 


Mass production of a simplified receiving set is 

r 
possible with conveyorized equipment recently 
designed and built in England. 


How the “AN” Nomenclature System 
Wee ws et et et th hl he 


Charles De Vore presents the key lists and 
shows how they are used by the military to 
designate communication equipment and parts. 
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Calendar of Meetings. . . . 212 
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@ Oil-tight pushbutton stations are available 
with from one to sixteen units. Type TY design te 
(1,2,3 and 4 units) have die cast enclosure with _ — ew 
oil-resistant cover gasket which seals mounting | P ing are also aval 
holesto prevent leaka - able with from I 19 


ge. Type M design (3, 6,9,12, P ame 
16) units have cast aluminum | 
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box with heavy sheet 


steel cover plate and oil-resistant cover gasket. 
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DETROIT owas EE LOS ANGELES 
SQUARE D COMPANY CANADA LTD., TORONTO * SQUARE D de MEXICO, S.A, MEXICO CITY, D.F. 
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Operators Separate from 
Blocks —Maximum Flexibility 
— Minimum Stock 


e 


Momentary Contact Mush- we 


room Button, Red or Black. eal 
tests involving millions of operations. 


y Much more compact, 
tially less panel and bac 
previous designs. 


V Extra flexibility. A virtually 
number of combinations can be obtained from 


standard units. 


they require substan- 
k-of-panel space than 


unlimited 


| Selector Switch, 2 Positions i 
or 3 Positions with 4 dif- fei 
ferent operating cams. 








New Pilot Light has 
Important Features 





Selector Switch with slot to 
discourage unauthorized 
operation. 










e Wide angle visibility Unusual brilliance— 
Integral transformer —Six-volt lamp filament 
withstands shock and vibration which fre- 
quently cause failures of higher voltage fila- 
ments — Bayonet-type socket prevents lamp 
loosening under severe shock or vibration. 


Write Lulletin GOO! Type T- Address 
SQUARE D COMPANY, 4041 N. Richards St., 
Milwaukee 12, Wisconsin. 


Se 


Selector Pushbutton comb- 
ining Selector Switch and 
Pushbutton functions in a 
single unit. 
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V Proven oil-tight and coolant-tight by severe (jj 
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Single Pole N.O. and N.C. 1s 
Contacts. * 
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Duplex N. O. Contacts. 
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Duplex N. C. Contacts. 
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Duplex N.O. and N.C. Con- 
tacts with stems for tandem 
aa operation with another 


; block. 
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NOW AVAILAB 


4-Pole Shaded Pole Motor 
120 v. A. €.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 


THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. - . «© « St. Louis 1, Missouri 


Telephone CHestnut 2668 


my gf weg COMPANY 


MANUFACTURERS OF PRECISION INSTRUMENTS 
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Small Reset Counters 
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of Modern Machines... 
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COIN MACHINES LAUNDRY MACHINES 


CAMERAS 


PRINTING MACHINERY ee a 


to add EXTRA UTILITY and Marketability 


Small size, compact, these Small Reset Counters 
(Series 1120) can be readily built into an almost 
endless catalog of machines and products. 
Available in 5 Types: Revolution, Ratchet, Rat- 
chet with Lever Reset, Ratchet with Lock-and-Key 
Reset, and as a Combined Counter (either Revolu- 
tion or Ratchet) made with 2 counters in 1 case, 
adding in unison — one reset counter, and one 
non-reset totalizer. 

Other Specifications: 5 figures standard. Speed, 
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1000 counts per minute. Drive shaft on left or 
right side, rotating top coming or top going. 


A counter of almost infinite uses... gives any 
product, into which it is built, the added usefulness 
of keeping its own production or performance 
records, in terms of turns, strokes, etc. 


Write for complete specifications and prices, and 
for 8-page Catalog of a// Veeder-Root Counters 
for mechanical, electrical and manual operation. 
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When you design a portable electric 
tool, naturally you’re sure to include 
every possible feature to give long, 
satisfactory life. But whatever the 
mechanical merits of the tool may be, 
it cannot give good and efficient ser- 
vice without dependable, built-to-last 
power-supply cords. 

And, that’s where General Electric’s 
Flamenol* portable cords can help 
you. Flamenol cords resist oils, acids, 
heat, abrasion, moisture, sunlight— 
and a long list of other service haz- 
ards. They’re lightweight and flexible 
for easy installation and easy hand- 
ling in use, but they’re really tough 
when it comes to taking abuse. 

General Electric also makes a large 
assortment of other cord types for 
various applications, including rubber- 
jacket cords in Types S, SJ, SV, and 
Type POS] rubber rip cord. 

If you want assistance with a cord 
problem, or some handy information for 
your files, CHECK ITEM (D) IN THE COUPON. 


*TRADE-MARK REG. U.S. PAT. OFF. 


THIRTY SECONDS OF FACTS 
FOR MOTOR DESIGNERS 


With the emphasis now on greater power capacity from 
smaller motor frames, selection of magnet wire is more 
important than ever before. That’s one reason why more 
and more electrical design engineers specify motor wiring 
with Deltabeston*. 

These men know that Deltabeston asbestos- and glass- 
insulated magnet wires make the most of the space al- 
lowed for the windings, and yet are always “on guard” 
against high ambient temperatures and overload heat. The 
specially impregnated asbestos- or varnished-glass yarn 
insulations won’t bake out. 

Core is of soft copper that exceeds the accepted stand- 
ards of A.S.T.M. for purity, conductivity, and temper. This 
softness of the copper, and the toughness and flexibility of 
the insulations, permit Deltabeston to be used for the most 
intricate winding applications. 

But get the whole story! We’ve prepared it in an inter- 
esting booklet that includes a handy table,.to simplify selec- 
tion. If you’d like a free copy, CHECK ITEM (E) IN THE COUPON. 
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The Construction Materials Department of the General Electric 
Company manufactures a full line of wiring components. It offers 
outstanding research, engineering, and production facilities to 
designers. Whatever your problems may be, if they are in the field 
of electricity, look first to General Electric for these products: 


SELENIUM AND COPPER-OXIDE RECTIFIERS © FLUORESCENT ACCESSORIES | 


DELTABESTON HEAT-RESISTANT WIRES AND CABLES © WIRING DEVICES 
WIRES © CONDUIT PRODUCTS AND STEEL-CLAD WIRING HARNESSES © CABLES 


GENERAL “8 ELECTRI( 


d 


| 












General Electric Company (Section L2-622) 
Construction Materials Department 
Bridgeport 2, Connecticut 

I would also like information on the following subject: 






Please send me material on the items checked below. 
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A [_] Power cord sets for appliances 
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B [] Assistance on rectifier problem attached 
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E [|] New Deltabeston Magnet Wire booklet 
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CORD SETS FOR EVERY ELECTRIC APPLIANCE 
From Stock or Custom-tailored ... 


Don’t overlook the important selling features that a good-looking, 
hard-wearing cord set adds to appliances. As tough as they are good 
looking, General Electric Cord Sets—made to keep you ahead in 
modern product design—can be made in colors to harmonize with 
surroundings and with features that will “sell” to even the most 
critical shopper. 


General Electric has made millions of cord sets for every type of 
appliance. The experience and knowledge gained in their manufac- 
ture is at the call of appliance manufacturers in the form of General 
Electric Cord Set Service. 


When designing electric appliances, make full use of this valuable 
service for assistance in the selection of the correct cord set. We have 
many kinds available from stock supplies but, if existing sets do not 
meet your requirement, we will make one to your exact specifications. 
Or, if desired, we will help in selection and design. 


—we'll be glad to give you recommendations, based on our long 
experience with many different product manufacturers. CHECK ITEM (A) 


| 
; 
So remember, if you have a power cord problem, just let us know 
FOR FURTHER INFORMATION. 


STEEL-CLAD 
| WIRING HARNESS 


Saves time... 
| space... costs 


If your product has elec- 

tric circuits that need the 

a extra protection of conduit, 

investigate the many im- 

portant features of this 

new General Electric engi- 
neering service. 

Now it is possible to ob- 

tain a complete wiring as- 





SELENIUM? COPPER-OXIDE? TUNGAR*? 
All three are good... but which is best? 


Perhaps you’ve been faced with this problem in recti- 
fier selection. The answer depends entirely upon the 
application and the conditions under which the rec- 





sembly of conduit, wires, boxes, and fittings made to tifying unit must operate. There is no “best” type. 
( your specifications, or specially designed to solve your Each has advantages that make it better than the 

problems. We can ship a completely wired and assembled others for certain requirements 

unit to you, ready for installation, in flexible or rigid The first step in the solution at this problem should 

conduit, or in EMT, and with practically any wiring be to consult with General Electric rectifier special- 

device needed. ists. You can benefit from years of practical experi- 


Think of your gain. Entirely eliminated, or greatly sim- ence in designing and manufacturing components and 


plified, are all the time-, space-, and cost-consuming jobs : icati ‘ 
involved in cutting, threading and bending conduit— allt Soeslitnne en deadly Oanaeaaneeetone anata tow 
J stripping and tinning wires—selecting and adding wiring —as big as ten tons—and everything in between 
devices. Instead of these many costly operations, one You get the benefit of sound, unbiased advice, be- 
- order, based on your specifications, brings a completely cause General Electric builds ‘all three basic types. 
——ae harness ready to install. Let us help you select the type best suited for your 
. Sut, first, get an estimate, and let an actual cost com- requirements. Only after considering all factors, such 
Parison convince you. Send your specifications to Gen- as size, weight, and performance characteristi : isa 
° eral Electric Company, Conduit Products Division, recomenendiation made 
Bridgeport 2, Connecticut, or ask to have a representa- To take advantage af this engineering service, JUST 
tive call. If you would like general information on Steel- CHECK ITEM (B) IN THE COUPON, and ad your prob- 


clad Wiring Harnesses, CHECK ITEM (C) IN THE COUPON, lem along. 
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YOURS FOR THE ASKING is this comrounp pata Book. The formula of 1366EX CA- eae. 
The latest work of its kind, it is a comprehensive manual PACITOR END SEAL is typical TAPE 
containing all the data, facts and figures, physical char- of the detailed data published | 
acteristics, test methods, active formulas and general ap- in this important reference 
plications for Mitchell-Rand’s extensive line of Compounds, book. 1366EX has unusual [ARIA CREEORI Og, 
Waxes, etc. It's free upon written request. characteristics and is one of } 
the latest developed by Mitch- 

Mitchell-Rand, headquarters for electrical insulations, has _ell-Rand. It embodies the ad- eGR COn ene 
developed more than 3500 compound and wax formulae vantageous combination of Ea 

... there is one to fit every known require- high cold flow temperature ff aldbeaise 

ment... and when special conditions arise with low viscosity, also good [Maguucy a 

Mitchell-Rand will meet the challenge to impact strength and good ad- 

develop the Wax or Compound formula hesion to cardboard are inher- eee | 

to meet the particular requirement. ent and desirable qualities. eo 


S.P.(R&B)| 250 255 F 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION TAPE AND SPLICE » TRANSFORMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING: AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING +» COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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You Get 


TOP 


PRODUCTION 


from your Modern 
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Machines... 





when the 
Metal you work “X 


is BRASS 


Here’s what you can do .. . as so many others have 

done... with BRASS: 

¢ Simplify tool-design. 

¢ Eliminate production operations. For example, form 
a radio-tube base in ove operation, where other metals 
would require several operations. 





¢ Increase operating speeds . . . cut operating costs. 


© Uncover new competitive advantages by adapting, to 
your own use, some of the peculiar properties of Brass. 


So whether you drill, turn, thread, or form any metal 
parts or products . . . you may be face-to-face with 
new profit-possibilities in the making and market- / 
ing of products made of Brass. Brass, that is, which fj 
gives you... faithfully... such even quality and £ 
dimensional accuracy as the Brass sheet, rod, and 
wire made in the modern mills here at Bristol. 


The BRISTOL BRASS 


CORPORATION 
MAKERS OF BRASS SINCE 1850, BRIS 


ea 


15 Park Row, New York City 
438 Oliver Bldg., Pittsburgh, Pa. 
1607 South Broadway, Dayton, Ohio 

616 Temple Bldg., Rochester, N. Y. 
827 Hospital Trust Bldg., Providence, R. I. 
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«ee THE DECIDING FACTORS 


OF@ Tie) PALUMINUM 


DIE CASTINGS ARE: 


No. 1. Sales Appeal 
No. 2. High Production Potential 


@ The die casting illustrated is a hoop for 
hoop rolling by children. Hoops made by 
all other processes were eliminated because 
none could offer the eye appeal, which 
translates into sales appeal and sales, that 

is offered by the die casting process. 


This example may have some significance 
in some of your problems. 


When you have die casting requirements, 
please address your inquiries to the home 
office in Madison. 


“Our SOth Year’ 
MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U. S.A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


WM. COULTHARD & CO. Ltd., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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Even though closely 
knotted, ROEVAR wire 
insulation does not 
crack or loosen from 
the conductor. 


MAGNET WIRE INSULATION comes up against it in automatic, high- 
speed winding operations! And that’s why ROEVAR Magnet Wire is the choice 
to make... ROEVAR’S insulation is remarkably tough—shows three times the 
abrasion resistance of standard enameled wires. 

Over and above its extreme toughness, tests show that the insulation of 
ROEVAR Magnet Wire maintains its dielectric strength dependably despite the 
destructive forces of actual service. It stretches much farther than enameled wire, 
without cracking or losing its bond to the conductor. It is exceptionally resistant 
to the solvents used in coil-treating varnishes and to varnish-baking temperatures. 
Further, ROEVAR Magnet Wire costs less and has better space factor than magnet 
wire with paper, cotton or silk insulation. It is available in sizes No. 14to 40A.W.G. 

Roebling engineers are anxious to work with you in helping determine where 
ROEVAR Magnet Wire can be used most effectively and with most profitable 
results. Write for full information and samples of wire. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


* WIRE ROPE AND STRAND * FITTINGS * SLINGS — OER: i tag 
* SUSPENSION BRIDGES AND CABLES * AIRCORD, 


AIRCORD TERMINALS AND AIR CONTROLS * AERIAL WIRE 
R F 
ore ® SKI LIFTS % HARD, ANNEALED OR TEMPERED | A CENTURY OF CONFIDENCE 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, : 
FLAT WIRE, COLD ROLLED STRIP AND 


COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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AIRCRAFT PRODUCTS: AN Bolts, 


SPECIALTY NUTS, including 
cone, barrel, plier, oblong, 
Tri-Slot, half-round — 


SEMS—Pre-assembied Screw and 
Lockwasher units 


Nuts, Screws, Studs, Cotters {in- 
cluding Stainless Cotters}) 


FURNITURE BOLTS, Skein Nuts, 
Cabinet Bed Bolts and Bed Screws 


WEATHER-TIGHT Bolts— modern 
fasteners for wood assemblies— 
eliminate counterboring 


MILLED STUDS in a full range of 
sizes 


fe 


© PLACE BOLTS—for locking as- 


semblies rigidly 


PHILLIPS and CLUTCH RECESSED 
HEAD Machine Screws and Sheet 
Metal Screws 


BICYCLE PARTS, from axies and 
saddie bolts to. chain-adjusting - 
screws Me 


gh DARDELET RIVET-BOLTS with the 
locking thread .. . time savers 
for steel construction 


a 


@...:- SET SCREWS of hi-tensile 
heat-treated steel 


ROAD MACHINERY and other 
heavy equipment parts—high 
tensile and alloy fasteners 


LAMSON LOCK NUTS— 
One-piece, all-steel—can be 
re-used repeatedly 


S: A, 


WIRE ROPE CLIPS with the new 
Hi-Center Saddies and extra- 
strength U Bolts 


COTTER PINS of steel, brass, 
aluminum and stainless steel 


“BENT” Bolts, including U Bolts, 
4, 1, Hook and Eye Bolts headless; 


treated 


® 
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the fasteners above © 


IN HEAD 


2 ee eee 0) 


MARSDEN NUTS e 


PIPE PLUGS, square head and 
forged steel, heat- 


OTTER PINS e 
Bae are i ee 
\o PRESSED and COLD Ua ee Tes e SKEIN NUTS e BA 
CAPPED NUTS e 


SELF-TAPPING SCREWS e 


O 
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PLASTIC INSERTS —made to your 
specifications ... in production 
quantities 


© 


LOK-THRED STUDS—Thread locks 
and seals in standard tapped 
holes 


“BOLTS, NUTS & SCREWS” —o compilation of important 
technical articles on the manufacture, inspection, specifi- 
cation and use of fasteners; order from The Lamson & 


Sessions Co. at $1.50 per copy. 


“BOLT, NUT & RIVET STANDARDS” — a complete and up-to- 
date standards book on commercial fasteners. Available 
only from the American institute of Bolt, Nut & Rivet Manu- 
facturers, Hanna Bidg., Cleveland, Ohio. $2.00 per copy. 


SEMS e KEY BOLTS e CHAIR and LADD 


“MACHINE SCREWS e STOVE 


SLEIGH SHOE BOLTS e STOVE RO 


FITTING-UP BOLTS e U BOLTS e # 
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A. important question to ask yourself in buying 
cotters is this: are they engineered to give maximum 
speed and efficiency inassembly operations—to elim- 
‘inate time-wasting, money-wasting and fumbling? 


Illustrated above are the seven basic point designs 
of Lamson & Sessions cotter line. Each one has been 
developed and tested to perform a specific job 
faster and more efficiently than ordinary “run of the 
mill” cotters. 


The popular “Efficiency” point* design of Lamson 
cotters gives them a “drift pin” action that helps 
align parts for easy insertion. And since one shank 
is longer than the other, it’s an easy matter to spread 
them apart. 


Lamson cotters are available in sizes from V2” x Va” 
to %" x 24” and may be obtained in production 


FURNITURE BOLTS e SEMI-FINISHED NUTS e LAMSON LOCK 


ELEVATOR BOLTS e STOVE RODS e TRACTOR BOLTS « 


SPRING CENTER BOLTS e HUB and WHEEL BOLTS e CONNECT! 


BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS 


INSERTS e EYE BOLTS e CLEVIS PINS e HINGE PINS e 








1 


4 















quantities in a variety of metals and alloys—steel, 
brass, bronze, stainless steel and aluminum alloy. 


Consider your use for cotters and decide from the 
illustration which point best satisfies your require- 
ments. Or better still, write us, giving details of 
your cotter applications and we'll gladly recom- 
mend the best point for your particular needs. 


You can get quick delivery on most types of 
Lamson cotters from your mill supplies distributor. 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio « Birmingnam « Chicago 











> SCREWS e CAP SCREWS 





Bunting manufactures Special Bearings to your blueprint. 
Cylindrical or flanged, tapered, slotted, milled, drilled, splined, 
broached, knurled, threaded, grooved—Bunting has the equip- 
_ ment to do it. 
One great advantage of the sleeve bearing is that it can be 
Pe ago to — oe There are no arbitrary standards to 


PRECISION BRONZE BARS 


BRONZE BEARINGS 


RUBS Ce 
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Most fractional horsepower motors ... unless equipped with built-in Bulletin 600 
overcurrent protection ... require a Bulletin 600 Switch to satisfy the Starting 


National Electrical Code ruling. anal 


ard conduit 


If, in addition to the automatic pilot controls, the motor circuit also has seltititee. a 


an Allen-Bradley Bulletin 600 Switch for manual control, your motor and 
machine are protected against sustained overloads. The self-contained 
thermal breaker will trip the manual switch to stop the motor... and the 
switch cannot be held closed until the overload condition is corrected. 


This popular switch is made in many forms to fit every need. Write for 
Bulletin 600, today. 


Allen-Bradley Company 
1316 S, Second St. Milwaukee 4, Wis. 


STARTING SWITCHES FOR SMALL MOTORS 





TENT REIL 


THAT MEET EVERY SERVICE SSO Sy - 


o 


Galimeyer & Livingston 
surface grinder with two 
Bulletin 609 Starters, 


Starter on bracket 
for flush mounting 
In machine bases, 


Bulletin 609 RS Reversing 
Switch with two interlocked 
manual switches. Note the 
white interior of the cabinet. 


~ Bulletin 609 Manual Starters are preterred because 

Ronschoff Sow- | [ae they are so simple ...so dependable ...so trouble free. 

dust Tumbler with ' Their quick-make, quick-break snap action is trouble 
ee proof... their double break, silver alloy contacts need 
ing Switch. no filing, cleaning, or dressing ... their accurate over- 

: ° ° Detroit t 

load breakers are reliable, even after long inaction. eaeaiitiion. 

And there is a wide variety of enclosures to fit every ing machine 

kind of industrial service. —_ oe 

mounted 

It will pay you to send for Bulletin 609 and get all Allen-Brad- 


the facts about these dependable, manual starters. ee 


Allen-Bradley Company 
1316 S. Second Street, Milwaukee 4, Wisconsin 


JI-RRA 
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afeguard Against 
Lubrication Failure 


‘fl 4/® 
Bo UN d B rook "They'll Take a Beating’ 


GRAPHITED BRONZE 
Bearings 


Made of cast bronze inlaid with 
enduring graphite lubricant. Pro- 
vide long, carefree service in 
applications where oil or grease is 
objectionable or where lubrication 
is difficult for any reason. * Cover 
the shaft with a durable film of gra- 
phite lubricant. * Especially desir- 
able for inaccessible assemblies, 


high temperatures, heavy static 
loads, immersion in liquids or expo- 
sure to dust or weather. * Write 
for Bulletin. 


BOUND BROOK OIL-LESS BEARING COMPANY «© &stablished 1883 + Manufacturers of 

Metal Powder Products Since 192] 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Building, Detroit 26, Michigan 
Sales and Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesota 
Atlas Brass Foundry, Inc., 190! Santa Fe Avenue, Los Angeles 21, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 
Sereeliiaeslakaeeitediaeneethhciaseiceeheeiaaesieiiaeeateenemacmmmemneemnsmemmiaiamiee ea ideidaceleadiindianiitadeaaientaaieatee is tamaniadailed dita caine ictiekc dee acceencareneeminioaemieemmments ites oe 
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DERAL NOARK Motor Starters cut maintenance costs! 
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ANY WAY YOU LOOK AT IT... FE 
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BALL BEARING ACTION insures smooth operation, prevents, 
failures in the Federal NOARK Motor Starters. The only moving 
part, a solenoid, rides on ball bearings—tright where they count! 


Mechanical trouble can’t develop . . . breakdowns can’t happen! 


Instantaneous choice of manual or automatic positive reset. 


ud e Simplified RESPONSIVE ELEMENT 
e Immediate CONTACT RENEWAL 
e Instant COIL REPLACEMENT 


Executive Offices: $0 Paris Street, Newark $, N. J 
0, M / y ‘SY Plants: Hartford, Conn., Newark, N. J., 


St. Louis, Mo., L. I. City, N. Y. 
SALES OFFICES HN PRINCIPAL CITIES 


Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls * Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards * Bus Duct 
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It costs 5.027 to use these... 


This figure represents the average price of 6 
threaded nuts and 6 lock washers, plus the as- 
sembly cost required to install them. 


It costs $.017 to use these... 


Flat Type C7000 SPEED NUTS* cost less than 
threaded nuts plus lock washers. And the as- 
sembly cost is much lower because SPEED NUTS 
eliminate two operations—applying lock washers 
and handling wrench. 


NOTE: Figures based on findings of an 
independent cost analysis organization. 


In these days of ever-increasing production costs, 
saving even a fraction-of-a-cent per fastener is important. 
This fact has led thousands of manufacturers in the 
automotive, aircraft, appliance, electrical, and other 
industries to switch to the SPEED NUT brand of 
fasteners. Typical cost reports reveal assembly savings 
of 25% to 35%... and even more. 


It will pay you to have Tinnerman engineers conduct 
fastening analyses of your products. Ask your local 
SPEED NUT representative about this service. Or write 
us for information and your copy of the new SPEED 
NUT bulletin. TINNERMAN PRODUCTS, INC., 2038 
Fulton Road, Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton « In England: Simmonds 
Aerocessories, Ltd., Treforest + In France: Aerocessoires Simmonds, S.A., Paris 


MORE THAN 4000 SHAPES AND SIZES 










TINNERMAN 


FASTEST THING IN FASTENINGS 


Qj — e 2 
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This New Bloom is One of a Bouquet of Parts 
Necessary to the Efficient Operation of a Business Machine 


Our understanding is that this special black 
phenolic plastic part functions as a ‘’Center 
Gear and Cam‘’—acts as a control for the trans- 
fer contacts of a Silent Rotor Secondary Clock. 
It was designed by and molded for International 
Business Machines Corporation, Endicott, N. Y. 

The perpendicular metal shaft is 
true-center-molded in place—as impor- 
tant a specification as the physical 
molding of the surmounted plastic cam 
and gear piece. 

Held to closest tolerances, the gradu- 
ated circular drop of the cam sector 
(top), and the precise concentricity of 


eT IC CLT: 


» MOLDED PRODUCTS Corporation 


BI) tA tM tae 
SCRANTON 2, PA 


the gear’s forty perfectly molded teeth, reflect 
Consolidated care in both mold construction 
and processing: 

This effort which has so completely satisfied 
its end-use requirements, exemplifies the type 
of molding in which Consolidated excels. 
Through experience, as pictured here- 
on, Consolidated is able to successfully 
and consistently solve broadly diversi- 
fied plastic molding problems. We are 
confident that this evidenced know- 
how can be advantageously applied to 
your particular planning. Our sales en- 
gineers are ready to serve your inquiry. 


INJECTION MOLDING + COMPRESSION MOLDING 
* CLEVELAND, 4614 Prospect Av. * BRIDGEPORT, 21! State Street. 


PRODUCT DEVELOPMENT + MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING + 
Branches: NEW YORK, 1790 Broadwey + CHICAGO, 549 W. Randolph S. + DETROIT, 550 Meccabees Bidg 
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eT are ZINC pie castings 


THE MOST WIDELY USED? 
































Although caked with dirt 
and dried grass, this zinc 
die cast wheel is as good 
as new after 10 years of 
service. Note, particularly, 
the excellent condition of 
the gear teeth. 





The above lawn mower has been in service for 10 vears. As 
in the current models of this machine (see photo at left), the 
wheels and other functional parts are zinc die castings. The wheel 
is shown exactly as it appeared when removed from the 10 year 
old mower. Although caked with dirt and dried grass, this wheel 
(with its integrally cast ring gear) is in essentially the same con- 
dition as the day the machine was assembled. 


Such service does not surprise the manufacturer. Before the 
lawn machine was placed on the market it was subjected to rug- 
ged tests, to be certain of performance under abusive handling. 
~~ 4 Rocks, twigs, sand, trees and other obstructions are all in the days 
% SEN — : work for this machine — thanks to tough zinc die castings. The 
KA - impact, tensile and compressive strengths, as well as ductility and 

a } hardness, of zinc die castings are superior to die castings of any 
a other commonly used metal. 













Here is the latest model of the lawn mower, Strength is just one of the many characteristics which have made 


together with a set of the zinc die castings zinc die castings the most widely used for many vears. 
used in its assembly. " Pa 










You probably know the zinc die casting alloys by the trade name, 
Zamak. The New Jersey Zinc Company developed alloys of specific composi- 
tions for the die casting industry and gave them this name. Zinc alloys of these 
compositions are the only ones used for die casting. The die casting industry 
understands the necessity for careful control in the formulation of these 
alloys to assure maximum mechanical properties and dimensional stability. 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N.Y. 


The Research was done, the Alloys were developed, and most Die Castings are 
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on how to use 
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“ oT T f S clean, controlled, 
p electric heat... 


...for uniform ... for efficient 


| 
| 

surface heating | - liquid heating 
| 


“Build in” easily installed G-E Cal- “Screw-in’’ durable G-E Calrod im- 
rod* heaters in cartridge, strip, or mersion heaters through the side of 
tubular form to get even surface heat on ; = ¥ kettles and tanks to keep water at 
packaging machinery, industrial hot \ 7 exact working temperatures desired, 
plates, hydraulic presses, etc. Cartridge ------- or suspend them over the side in 
heaters are from 30 to 1200 watts for | easily formed coils to maintain oil, 
sheath temperatures up to 1200 F; | electroplating baths, etc. at most 
strip heaters from 150 to 1500 watts | efficient heat. Made in a range up to 
for sheath temperatures up to 1200 F; | ayer 10,000 watts or more, 115 and 230 
tubular heaters from 250 to 5000 watts | A | volts. 

for sheath temperatures up to 1500 F. Ws 


1 
™ 
ne 


... for convenient ,  OSE®Z ..- for accurately 


process air heating | \\ controlled metal melting 


Mount handy G-E fin-Calrod heaters | SE oh Adapt dependable G-E Calrod im- 
in banks or shape them to fit forced- | SSS mersion heaters to existing pots —or 
convection air-heating devices and air a A, ( specify them in standard G-E pots— 
ducts of all kinds. Or use G-E strip | )\\ to get exact control of heating rate, 
heaters for warming and drying cab- mal uniformity of temperature, and correct 
inets, and other natural-convection | i \"] \\ pouring conditions when melting lead, 
heating applications. Fin-Calrods are | SS \ solder, tin or babbitt. G-E metal-melt- 
made in ratings up to 10,000 watts | > |/ NY, ing pots are available up to 4500 
and 600 volts, for sheath temperatures ae pounds capacity. Heaters up to 10 kw 
up to 850 F; strip heaters from 150 to or more. 

1500 watts for air temperatures up to 

800 F. 
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*Reg. U.S. Pat. Off. 
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HOW TO FOIL OIL 


Good news! Oil and cutting fluids can’t penetrate 
G-E limit switches, now made in oil-tight con- 
struction. Snap action assures repetitive accuracy 
of operation. General purpose Type CR9440-J1 
(shown here) has double-break silver contacts, 
case-hardened operating parts, and strong die- 
cast case for long operating life. (Bulletin GEA- 
4643) Space-saving Type CR9440-K1 (available 
from stock) measures only 114 by 33} by 144, 
features four interchangeable operating heads for added flex- 
ibility. (Bulletin GEA-4644). 


YOU ASKED FOR IT! 


We checked with machine tool makers the 
country over to find out what was wanted 
most in a contrel transformer. These G-E 
machine tool transformers—made to your 
specifications, matching your job needs 
contain every important feature you asked 
for. The complete line includes an all- 
purpose group of units that saves you 
costly inventories and storage space. 
Functional, compact design saves panel 
space and extra wiring costs. Built-in 
overload protector prevents transformer damage under sus- 
tained overload. What’s more, they’re available from stock. 
Bulletin GEA-4887 tells the whole story. 


THE SWITCH YOU CAN USE 10,000 WAYS 


The sky’s the limit on the number of circuit 
combinations and operation sequences you can 
get with the Type SB-1 control and transfer 
switch. Its many standard cams, contacts, 
fingers and other parts provide arrangements a- 
plenty for opening, closing, and transferring 
low-capacity electric circuits. You’ll find full 
information on this versatile, compact switch in Bulletin GEA- 
4746, including a specification form that lets you literally write 
your own ticket of contact combinations. 


A-C PLUS ADJUSTABLE SPEED 


Looking for an adjustable speed a-c 
motor? Is a 3-to-1 speed range suffi- 
cient? Here’s the answer—the G-E 
Type ACA adjustable speed Tri-Clad 
induction motor. It gives you con- 
venient stepless variable speed with- 
out gears, clutches or conversion equipment on metal lathes, 
punch presses, and other machine tools. Ratings are from 3 to 
200 hp. And because it’s Tri-Clad, it’s extra-protected against 
electrical breakdown, operating wear and ‘ear, and physical 
damage. Send for Bulletin GEA-4883. 
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TIMELY HIGHLIGHTS 
S| Cm PRODUCTS 


{ } 
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Motor Parts 


..-that streamline 
your design 


In designing small, motor-driven devices, portable tools or ap- 
pliances, you save on weight and size by using series-motor parts 
to tailor-make the power unit. You cut costs with fewer parts and 
less machining. And you can streamline your product for added 
customer appeal. 

Phantom view shows a set of G-E series-motor parts invisibly 
mounted in a drill assembly. These parts—stator, wound rotor, 
and brush mechanism—are made by G-E in a complete line. It 
includes ratings from 1/100 hp to 1 1/3 hp at speeds from 5000 
to 10,000 rpm, for operation on a-c or d-c up to 250 volts. Frame 
diameters run from 21%” to 434". 

It’s a good idea, too, to tap the experience of a G-E engineer 
on series-motor parts for your next “‘inside’’ job. Send for Bul- 


letin GEA-1942. 





General Electric Company, SectionA 668-63 
Apparatus Department, Schenectady 5, N. Y. 


Please send me the following bulletins: 

(1) GED-650 — Electric heaters and heating devices 

(] GEA-1942 — Series motor parts 

[] GEA-4643 — General-purpose limit switches 

CL) GEA-4644 — Small size limit switches 

(1) GEA-4887 — Machine-tool transformers 

(1) GEA-4746 — Type SB-1 control and transfer switches 
(1) GEA-4883 — Type ACA Tri-Clad induction motors 


CONSULT YOUR SWEET'S! You'll find “everything electric” 
for machinery manufacturers in the General Electric section. 





Company 


Street 


City 


They wanted an IRON with an 
EDUCATED TOE. 


Yale and Towne engineers wanted an iron that would 
literally tip-toe through fussy ruffles. But they wanted it 
to be good for “regular” ironing, as well. 


So they designed one with a toe that flexed when the 
iron was tipped forward, but moved back promptly to 
horizontal when the iron was lowered for regular ironing. 


However, before this better iron was ready for the 
hand of Mrs. America, a tough technical problem had 
to be solved. 


The hinge of the flexing toe was tensioned by a coil 
spring. In normal use, this spring would be stressed hun- 
dreds of times weekly . . . hundreds of thousands of times 
during the life of the iron. A fatigue-resistant metal was 
a must for this application! 


In addition, this spring had to resist the corrosive 
action of live steam generated by the hot iron contacting 
damp clothes. 


Still more difficult — the spring had to be operated at 
temperatures so high that ordinary spring materials 
might eventually lose resiliency. 


. Yale & Towne designers found the unusual combina- 
tion of qualities they were seeking in Inconel*—one of 
the Inco Nickel Alloys. This metal fully retains its 


EMBLEM .. OF SERVICE 


A hinged toe facilitates ironing of pleats and 
ruffles. The iron bas a total sole area of 29.5 sq.in., 
and weighs 3 lbs. 2 oz. Both electric heating units 
are cast-in, sheathed, rod type. Main element 
is 800 watts; tip-toe, 200 watts. Bus bars are 
made with .008 in. thick soft "'A”’ Nickel strip. 


The Tip-Toe Auto- 
matic Electric lron 
made by the Yale & 
Towne Mfg. Co., at its 
Buffalo Plant. 


spring properties at high temperatures. It resists rust and 
corrosion, and withstands fatigue. 


Inco Nickel Alloys guard the performance of this 
product in two other applications. Contact arms of the 


thermostat are made of Inconel. Bus bars are made with 
.008 in. thick soft ‘‘A’’* Nickel strip. 


Perhaps there is some way that the special properties 
of INco Nickel Alloys can improve your product—either 


in appearance or performance. INCO’s Technical Service 
will gladly help you find out. 


THE INTERNATIONAL NICKEL COMPANY, 
67 Wall Street, New York 5, N. Y. 


INC. 


*Reg. U. 8. Pat. Qf. 


MONEL* e “‘K’’"* MONEL* e “‘S’’* MONEL « “R’* MONEL eo “KR’’* 


NICKEL ALLOYS 


MONEL e 


INCONEL* « 


NICKEL ¢ “L’’* NICKEL e¢ ‘“Z’’* NICKEL 
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For Longer Life at High Temperatures 
Specify ROME Fiberglas Magnet Wire 





ROUND SQUARE RECTANGULAR 


THE WELL-KNOWN RESISTANCE OF FIBERGLAS YARN to flame and heat makes it the ideal insulation where 
hot temperatures are involved. Identified by AIEE Standards as Class B insulation, with a permissible 
“hottest-spot’’ temperature of 130° C, Fiberglas covered magnet wire is practically a ‘‘must’’ for dry- 
core, air-cooled transformers and Class B rotating equipment. 


IN ROME FIBERGLAS MAGNET WIRE quality is basic. It starts with the rolling of the copper bar. Through the 
process of drawing, annealing, and rolling to final shape and size, quality is controlled step by step. 
Special equipment removes all minute surface imperfections. .. all particles of oil or grease. The result 
is a mfrror smooth surface, a copper conductor perfectly annealed and finished to close dimensions. 


ON SPECIAL EQUIPMENT designed by Rome Cable engineers, the bare copper is double served with Fiberglas 
yarn, impregnated with a special heat-resistant, insulating varnish and baked to a hard finish. 
Here, then, is a superbly insulated conductor with a well bonded, high abrasion-resistant covering. 
It is dead soft in temper for ease of winding. Because of its close dimension tolerances it has 
excellent space factor. Its surface is hard and smooth for extreme durability and easy handling. 


MANUFACTURED IN ROUND, SQUARE, AND RECTANGULAR SHAPES, Rome Fiberglas Magnet Wire will simplify 
your production problems. Available magnet wire insulations, also, include cotton, paper, and asbestos. 
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ATTITUDE’ 


One word in this case is better 
than a thousand pictures. 


Pius word expresses the readiness of Special Electrical Porcelain pro- 


ducers to cooperate with engineers in finding the most practical solutions 


to any problems involving insulation in the electrical industry. 


During the last ten years the porcelain industry has modernized. Scien- 


tifically controlled “‘tunnel kilns’? have replaced the old-fashioned “‘peri- 


odic kilns.” Power presses, equipped with warning signals, assure uni- 


form pressures on piece after piece of clean porcelain parts. Scientific 


methods of placing parts preparatory to firing have been worked out. 


New alloys and increased skill in die-making are fully utilized. Ceramic 


Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 
Pr. 0 


BOX 272, MACOMB, ILL 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST. TRENTON 5, N. J. 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 
THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 


research has uncovered new ingredients, 
adding greatly to the versatility of com- 
pounds. 

The Special Electrical Porcelain industry 
has left behind—not without sentiment—the 
traditions of craft-consciousness. It is today 
a research, engineering, production-minded 
group of specialists, eager to work with en- 
gineers in all stages of insulation develop- 
ment. 

See what we mean by that word Attitude? 
Tap these sources of information and help. 
You will receive a friendly response from 


any member of the group. 


PORCELAIN KEEPS PACE WITH DESIGN PROGRESS 
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GET THE ADVANTAGE OF SPACE FACILITIES 


S our company name implies, we SPECIALIZE in the manufacture 
v4 small Gears. This has been a basic policy of ours for more than 
thirty years! During that long period of time, every conceivable effort has 
been made to produce the world’s finest Fractional Horsepower Gears. 
Men and methods and machinery have been developed and co-ordinated 
to a degree of perfection unequalled, we believe, in the history of the 
industry! All these extensive, highly specialized facilities are available 
to those who need Small Gears of finer, more uniform quality in 
economical “production runs”. More and more of our country’s most 
particular buyers are specifying “G. S. Small Gears’ exclusively. May 
we serve you too.. real soon? 


MEMBER OF 
ee eer ha ea 
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FREE CATALOG BULLETIN! 


You can get this valuable G.S. 
Small Gear Bulletin free, by 
simply asking for it on company 
stationery. Send for a copy 
now, and discuss your needs 


with our skilled engineers. 


SOUR Ce eae ne 
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FOR YOUR INFOR| _ [ATION 


NEW PLANS FOR PLASTICS 


For industry... 


Manufactured and sold by the George A. Greenlee Co., Chicago. 


Resinox 795 binds aluminum powder into 
a stronger, more dense and resilient core for 
a diamond grinding wheel. 

One of Monsanto’s many specially-formu- 
lated industrial resins, Resinox 795, is dry- 
mixed with aluminum powder and pressed 
in a hot die to form the core wheel which is 
then repressed with the abrasive mix around 
the periphery. This same tough thermosetting 
resin is also used as a binding agent for the 
abrasive material itself to make a new, more 
efficient wheel. 

The coupon will bring you full information 
regarding Monsanto’s Resinox 795 resin. 


And for wise emergency schedules . 


Possible material shortages stemming from 
an enlarged national defense program are 
causing farsighted planners to take new stock 
of plastics. With a range of physical properties 
already well established during World War II, 
and by postwar research, plastics offer virtu- 
ally unlimited opportunities and increased 
material supplies to keep up with demand in 
old, new and improved designs. 


For the Consumer: 


Manufactured and sold by Fred H. Lewis Co., Wilmette, III. 


For practically every consumer product, 
there’s a plastic that rhymes in style. With 
these Lily cups, for instance, economical and 
easily-styled Lustron makes a light, bright 
and “right” dispenser. Sturdy and easily 
cleaned and free of taste or odor, Lustron is 
winning increasing consumer markets for 
Monsanto’s colorful polystyrene . . . in many 
hundreds of applications ranging from at- 
tractive toys for the younger set to economi- 
cal, long-lasting household accessories for the 
grownups. To find out the advantages Lustron 
can give your product... and your business 
. .. you can address the attached coupon. 


To help you establish a continuing source 
of plastics now, Monsanto’s ten-man techni- 
eal council of experts can inform you on 
every phase of the plastics business . . . from 
physical properties to supply availability. 
To see how plastics will fit into your business 
competently, economically and in uninter- 
rupted flow . you’re invited to send the 
attached coupon. 














NEWS ABOUT PLASTICS FROM 
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“Sierra Triplex’ switch molded and sold by 
McDonald Manufacturing Co., Los Angeles. 


Resinox featured 
in new appliance 


Outstanding insulating qualities and 
the non-tracking characteristics of 
Resinox 9295R make it ideal for use 
in this smartly-styled electrical 
Manufactured and sold by the Edro Corp., New Britain, Conn. switch receptacle. Readily com- 
bined with copper and steel, Resi- 


- ; 0 h, } ‘ ° 1: ati 
Glare shield chosen among 100 shpak i tee coat cull oo 
vere operating conditions. 


useful objects of fine design For information address coupon. 

































This Fibestos filter for automobile headlight glare was chosen 
as one of the “100 Most Useful Objects of Fine Design” at 
the Museum of Modern Art in New York City. The small 


sheet of smoke-colored cellulose acetate, which reduces glare 





90%, is held on the left side of the windshield by suction cups Molded by G. Felsenthal & Sons, Chicago 
. a * : . for the Murine Co., Inc., Chicago | 
and is easily adjusted and retracted. Fabricated of Fibestos, 


which is available in transparent, translucent and opaque Lustron sparks 
colors, the safety shield is already approved by Detroit and retail sales 


other police forces. Colorful Lustron provides an attrac- 
5 . : tive counter display base to keep 
Your business can use Fibestos...or another one of Murine “out front” in the fast mov- 


ing, highly competitive drug market. 


Monsanto’s twelve basic plastics, all economical and easily Light weight, sturdy and easily 


| 

designed with a broad range of varying physical properties. cleaned, economical Lustren scores 
‘ ’ for both manufacturer and retailer. 

Send the coupon ... and your product problems... to learn Send the attached coupon to find out 


how Lustron can go to work as a 


how you may profit with plastics.  rivestos, Lustron, Resinox Reg. U. 8. Pat. Off “salesman” for your product. 

















> MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION ° 
Dept. No.EMP-6, Springfield 2, Mass. 


MONSANTO 


CHEMICALS ~ PLASTICS 


° Please send me information on (_| Fibestos, _) Lustron, (| Resinox, ° 








> [] Monsanto's 12 basic plastics, [] Monsanto's Technical Council. 


Title 





Company 
SERVING INDUSTRY... WHICH SERVES MANKIND 


Address 


ELEPHANT BRAND PHOSPHOR BRONZE is completely 
ZINC FREE—produced from VIRGIN METALS by a special 
process. No Commercial Scrap is ever used. 


EXCLUSIVE HOT ROLLING PROCESS which thoroughly 
works every grain and fibre of the metal at high temperatures. 
Thus, on re-draw there is considerably less cold work re- 
quired to meet nominal tensile strength. 


Only ELEPHANT BRAND QUALITY gives you MORE 
WORKABILITY at NO ADDED COST. Better Springs, 
produced faster, at low cost. 


Perhaps you didn’t know 


Elephant Brand Spring Wire will take a full 
180° bend around /ts own diameter without any 
sign of fracture. 


ASTM Bend Test Requirement for Grade A 
Phosphor Bronze Spring Wire is only 120° 
bend around twice the wire diameter. 


2. 


Extra formability with same strength 
Greater ductility 


Absolutely no aging (season cracking). 
No stress relief anneal required 


Clean, bright, as-drawn finish 


Exceptional resistance to fatigue and 
corrosion 


High conductivity 


SPRING DESIGNERS, 
PRODUCTION ENGINEERS: 


Detailed factual information 
on the characteristics and in- 
herent advantages of Elephant 
Brand Phosphor Bronze, plus 
SPRING DESIGN DATA is 
included in the newly pub- 
lished Technical Data Book. 


Write today for your copy. 


Elephant Brand Get THE PHOSPHOR BRONZE CORPORATION 


FIRST NAME IN PHOSPHOR BRONZE AA & 2200 WASHINGTON AVE., PHILADELPHIA 46, PA. 


34 


ELECTRICAL MANUFACTURING 














@ Aerovox proudly presents a. basic- 


ally new capacitor designed and pro- 
duced to meet today’s more critical 


| requirements. 


Duranite capacitors are noi to be 
confused with conventional molded 
tubulars encased in usual materials, 
Duranite capacitors are entirely new— 


In several sizes. This size 
142” long by 42” diameter, 










Aerolene, the new impregnant; the new 
processing methods: the new Duranite 


casing—all adding up to an entirely new 


concept in the capacitor art. 


judge! 


Note some of Duranite’s extraordi- 
nary features herewith presented! 
Make comparative tests! You be the 


® Literature on request. Samples available to manufacturers. Let us quote on your needs. 


TYPICAL DURANITE FEATURES... 


@ Toughest capacitors ever offered. critical 
manufacturers and users of radio-electronic 
equipment. 

@ Positive insurance against troublesome 
and costly failures in the field. 

@ Permanent, non-varying, rock-hard cas- 
ing. Smooth, clean surface. Drop them; bang 
them; scratch them—no damage. 

® Pigtail leads firmly imbedded. Won't pull 


Out or work loose. Wire breaks before it can 


EROVOX 






capacitors 
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be loosened. 

@ Really moisture-proof. Thoroughly and 
permanently sealed. 

@ Withstand high operating temperatures— 
no wax ends to melt. Operation from sub- 
zero to over 212° F. without damage. 

@ Temperature coefficient of capacitance 
comparable to wax and oil capacitors. 

@ Aerolene impregnant eliminates necessity 
of stocking and using both wax and oil ca. 
pacitors. One impregnant does work of both. 


Results in lower inventories and manufac- 
turing costs. 

@ No deterioration in stock. May be stored 
in advance of actual use with corresponding 
economy and convenience. 

@ Duranite does not dry out. Does not de- 
velop cracks or fissures. Stays tightly sealed. 
@ Smaller dimensions than usual paper tu- 
bulars. 

@ Standard marking; color-coding—capaci- 
tance, tolerance, voltage. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 


SALES OFFICES Im ALL PRinciPAL Cities » Expert: 13 E. 40th St., New Yorx 16, N. Y. 


Cable: ‘ARLAB’ e in Canada: AEROVOX CANADA LTD., Hamitton, Ont. 








RESISTS .. . ozone, wear, sunlight, 
water, chemicals and most other nor- 
mally destructive factors. 


GIVES YOU... 14 colors including 
NEMA standards. 


PROVIDES... more conductors for a 
given space. 


HAS... excellent electrical properties. 


IS... easy to draw, easy to strip. And 
is light in weight. 


Wire and cable insulation made from Geon 
polyvinyl resins is suitable for industrial, 
manufacturing and utilities wiring. Where 
the best wire and cable insulation is re- 
required, specify Geon by name. For infor- 
mation regarding special applications, 
write B. F. Goodrich Chemical Company, 
Department I-6, Rose Building, Cleveland 
15, Ohio. In Canada, Kitchener, Ont. 


a 
B. F. Goodrich Chemical Company .....:2:22.2..0. 


GEON polyvinyl materials « HYCAR American rubber *« KRISTON thermosetting resins » GOOD-RITE chemicals 
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Here’s a Proved way to set High-Standards in Design 


When you’ve been around for 30 years you’re bound to earn some 
sort of reputation. That’s happened to Norma-Hoffmann bearings, and, 
in thousands of blueprints it gets put down in “blue and white” 

like this: Norma-Hoffmann or equal. 

Designers tell us there are extra values in these bearings. That they 
can specify Norma-Hoffmann and right there a worry is off their minds. 
We have certainly set up high enough standards to assure 

delivering these extra qualities. There’s no secret how. 


It’s explained in one word: precision. 


MANN BEARINGS CORPORATION. STAMFOR TICUT « ELD OFFICE New York, Chicago, Cleveland. Detroit, Pittsburgh, Cincinnati, Los Angel 





Get Accurate, Economical Temperature Control With 


| Kaas (hme Yo 


CONTROLS 


MANUAL RESET 
C-4351-18 Non-Adjustable 


C-8151-5 Non-Adjustable ie C-3570-1 Adjustable 


Built-in as an inherent part of a product, Klixon Thermo-Snap Controls 
give accurate temperature control at a cost usually lower than general 
purpose controls. Their snap-action actuating element “opens” the 
Circuit with a quick, clean break .. . “closes” the circuit to a solid make. 
Their accurate operation is unaffected by motion, shock or vibration. 


Use Klixon Thermo-Snap Controls as fan switches and high limit controls, 
fuel delay switches, ignition cut-offs, purge switches, temperature 
controls, tube and rectifier cooling control . . . in products ranging 
from soldering guns, ironing machines to dairy water heaters and 
electronic equipment. 


C-4910 Hermetically Sealed = Write for bulletin PR116 which gives complete information. 
Thermostat for temperature 


regulation or high limit alarms —_> 

in refrigeration and cooling ag ES ‘ 

applications. ‘ 
— U.S. PAT. OFF 


SPENCER THERMOSTAT COMPANY, 106 FOREST STREET, ATTLEBORO, MASS. 


sre 





SION FROM ZINC TO ALUMINUM DIE CASTING 
in less than an hour on 


CONVERTIBLE MACHINES 


In less than an hour’s time, Kux hydraulic machines can be 
adjusted for die casting zinc alloys using a plunger goose- 
neck metal injection unit or for die casting aluminum brass 
or magnesium alloys using a cold chamber hand ladling 
injection unit. 

This change over is a simple easy operation on any of the 
Kux machines from Model BH-18 to Model BH-30 which 


Model No. BH-30 Convertible 
With Plunger Gooseneck 
Injection Unit 


Model No. BH-30 Convertible 
with Cold Chamber Hand 
Ladling Injection Unit 


= 


KUX MACHINE 


HARRISON STREET 


3944 w. 
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are available as convertibles. The removal of a few mount- 
ing screws and pins and the attachment of either injection 
unit, both completely self-contained, rapidly readies a 
machine for production. Only on Kux Die Casting equip- 
ment can you find so many superior design features that 
offer such a multiplicity of usage for each machine. Write 
now for illustrated catalog. 


LEIS: 


ee ee ee 


COMPANY 


e CHICAGO 24, ILLINOIS 





>: Well dressed beer 


wears a certain 


Half the pleasure from properly served 
beer is the collar. Unless drawn at correct 
temperature, beer has too much collar... 
or too little. Topping and scraping, while bar- 
tender’s art, are sure signs of misfit collars 
that spoil your treat and waste tavern profits. 


Behind the best beer taps are Kold-Draft 


dispensing systems, made by Uniflow Manu- 
facturing Company. In their KD-110 model, 


an Ohio general purpose motor drives a pump 


OHIO GENERAL PURPOSE MOTORS—Supplied with 
ball or sleeve bearings; rigid base or resilient 
mounting. Speeds: 850, 1150, 1725, 3450 
R.P.M. Ratings: Capacitor from 1/20 to 1 
H.P.; Split Phase from 1/30 to 1/3 H.P.; 
Polyphase from 1/4 to 1 H.P.; Direct-Current 
from 1/20 to 3/4 H.P.; Synchronous from 
1/30 to 1/8 HP. 


size collar 


which circulates ice water through tubes 
around beer lines, faucets and cooler. Con- 
trolled temperature keeps collars the right size. 


Uniflow is the world’s largest manufac- 
turer of complete electric beer dispensing 
systems. Their use of Ohio Motors is typi- 
cal of the way leading manufacturers have 
relied on Ohio for more than 25 years. 
Make Ohio Electric your supplier of small 
motors too. 


THE OHIO ELECTRIC MFG. co. 5905 MAURICE AVENUE @ CLEVELAND 4, OH!O 
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rare too large or too small for 
£ \ your long-term needs will show 


in the cost of every unit it produces. 
For advice on how you can use pow- 
der metal at a profit in your business; 
for help in press selection, punch and 
die design, powder formulas, or re- 
lated problems . . . consult Stokes. 
Here at Stokes you draw on the ac- 
cumulated experience of more than 
half a century in press design and 
operation. Your problem goes through 
a semi-plant-scale testing laboratory 
guided by the engineering skill which 
has pioneered in this field since 1920. 


Recommendation is then made of the 
right press from the complete line of 
Stokes specially designed presses for 
powder metal work. 

Stokes also makes Molding Presses, 
Industrial Tablet Machines, Vacuum 
Pumps and Gages, High Vacuum Proc- 
essing Equipment, Tube Fillers, Phar- 
maceutical Equipment, Water Stills, 
Special Machinery. 

For the right powder metal press for 
your job, consult with F. J. Stokes 
Machine Co., 5996 Tabor 
Road, Philadelphia 20, Pa. 
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"PLANE TALK about 
STAMPINGS for AIRCRAFT! 


No industry in this era of spectacular mechanical and 
structural advances has more urgent need for economical 
production of lighter, stronger, precision metal parts than 


the builders of aircraft. 


With the demand for supersonic speeds, today’s aircraft 
engineers must consider in their designs two factors without 
which such speeds cannot be attained — light weight and 


great strength. 


Presteel stampings have already proved their worth to 
the aircraft industry of today. With modern equipment, Pre- 
steel engineers, technicians and craftsmen are ready to develop 


and produce precision parts for the aircraft of tomorrow. 


Let us help you to improve production and reduce manu- 


facturing costs. Write direct or consult a Presteel representa- 


tive. They are conveniently located in leading industrial 
centers. 


ALEXANDRIA, VA. DENVER LOS ANGELES 

BUFFALO DETROIT NEW YORK 

CANTON, OHIO FORT WORTH PHILADELPHIA 

CHICAGO INDIANAPOLIS SYRACUSE 
TORONTO, CANADA 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


606 BARBER AVENUE 
WORCESTER 6, MASS. 
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THE FArIRBANKS-MORSE 


4) 8 ade , Wp» s 3 
dit dr-Lap Motor! 
Here’s the industry’s newest electric motor, the most radical improvement in 


the design of standard rating 40-degree motors since their earliest days! 


The Axial Air-Gap Motor offers opportunities heretofore beyond reach of 
those designers interested in conserving space, reducing headroom, cutting 
weight—and in improving the appearance of their product. 

Write for Bulletin 2760—it has the information you'll be wanting. 
Fairbanks, Morse & Co., Chicago 5, IIl. 
*Air-Gap dimension is measured parallel to the axis of the shaft. 


Horizontal and vertical mountings; also, pivot base mountings. 
Polyphase squirrel cage and capacitor start, single phase types. 


/ FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES © MOTORS ¢ GENERATORS 
PUMPS ¢ RAILROAD MOTOR CARS and STANDPIPES @ FARM EQUIPMENT @ MAGNETOS 
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The Axial Air-Gap Motor has 
hundreds of applications ... 


PRESSES 


REDUCERS 


=» SHAPERS 


Ask your Fairbanks-Morse 
Electrical Expert! 





NOW. .. New Types of 


ELKONITE* METALS 
for Light Duty Applications Like This 


TXOR many years Elkonite metal has 

been the standard contact material for 
heavy-duty circuit interrupting equipment. 
A Mallory-developed material, Elkonite is 
famous for its hardness and electrical 
conductivity —for its resistance to sticking, 
to erosion by arcing, to mechanical wear 


and impact. 


Now new grades have been developed for 
applications in the light duty field; appli- 
cations like small relays, mechanical 
breakers, thermal breakers and_ similar 
equipment where silver alloys have here- 


tofore been used. 


Elkonite has an advantage over silver in 


that it is less subject to sticking and has a 
higher hardness. It is superior to most 
non-silver alloys in its improved finish 
and uniform contour, which requires no 
machining. And it is lower in cost than 
smaller 


standard Elkonite—available in 


sizes, too. 


If you need contacts where the maximum 
physical properties of standard Elkonite 
grades are not required, yet where silver 
does not meet the specifications, here is 
something to investigate. These new grades 
of Elkonite are available in standard rivets 
and projection welding blanks—or can be 
used in special contacts made to your order. 
Write for more information. 


ONLY MALLORY MAKES AND SELLS GENUINE ELKONITE METAL 


The only volume of its kind 
in the world, this Mallory 
Contact Data Book contains 
everything you want to know 
about contact design, con- 
struction, applications and 
materials. Free to engineers 
who write on company letter- 
head. $2.50 to others. 


Complete information on the 
Mallory line of contacts and 
contact materials will be found 
in this catalog. 


| MA LLO RY ELECTRICAL : 
EONTAGISARACONTACT ASEEMBLIES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U. S. Pat. Off. 


ELECTRICAL MANUFACTURING 








JUNE 1948 





Here’s another example of 
P 


SAVING / 





—where inexpensive, artificial 
shoulders, (retaining rings) save 


expensive, real metal, money and time. 





These clever new Travel Jacks, made by The 
Winklemann Co. Inc. of South Bend, Ind., weigh 
only 15 lbs. a pair, but they handle loads up to 
2000 Ibs. 


Their sturdiness and efficiency are remarkable. 
Because of smart designing, just four retaining 
rings on each Jack simplified their construction 
at great saving. 


These Travel Jacks eliminate costly equipment 
and costlier man hours in the handling of ma- 
terials just as retaining rings eliminate the costly, 
wasteful, former practise of cutting down large 


shafts to make shoulders, and costlier man hours 
in assembly. 


Every product-metal, wooden or plastic—and 
every machine should be examined now to see 
where shoulders and collars can be redesigned 
to effect great savings by the use of steel retaining 
rings. 


Let us show you how they can do an efficient 
job for you on your shafts or in your housings. 


Write today for booklets on many types of 
National Retaining Rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ¢ MILWAUKEE 2, WISCONSIN, U. S. A. 











... you save time and trouble— another special CHASE SERVICE! 


Your machine is set up. shuffling around in a crowded shop. 


You’ re ready to feed free-cutting brass rod to it. 


You open the package... and all the Cham- 
fered ends are facing the way you want them 
to— because the rod you’re using is Chase Free- 
Cutting Brass Rod! 


Because, as another special Chase service, 
every pack of free-cutting brass rod is stacked 
with all Chamfered ends in one direction—and 
each case is clearly marked. 


That’s typical of Chase service. Couple this 


With Chase Free-Cutting Brass Rod, you know 
where you stand right from the start. There 
is no awkward, troublesome, time-consuming 


kind of care with the fact that no finer quality 
free-cutting brass rod is made...and you can 
see why it pays to specify Chase every time. 


Whe Nalions Headguarlers fot 


BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK .. . handiest way to buy brass 


ALBANY? ATLANTA BALTIMORE BOSTON CHICAGS CINCINNAT] CLEVELAND DETROIT HOUSTON} INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicotes Soles Office Only) 


(‘hase 


WATERBURY 91, CONNECTICUT 
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TILE that’s tough, light, 


colorful and bright! 
?+d?—#__ ——_———_ 


ab Yes, new kitchen and bathroom plastic tiles 
in exquisite lasting colors, with toughness and 
light weight besides, are today answering many 
problems of architects, builders and decorators. 
Shown here are excellent examples molded from 
BAKELITE Styrene Plastic for Cermak Tile Com- 
pany by Cleveland Plastics, Inc. They come in 
several standard sizes, in a wide range of colors, 
and their light weight is particularly advanta- 
geous in remodeling work. 


LAR 
a 


NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 


PRODUCTION WITH “BAKELITE” PLASTICS 
@ Almost with a mind of its own is this channel- 


oe : Ye f Va (fo 
? G ca 
selector turret of “Andrea” television receivers. Fab- 


€ o * e 
ricated from “Synthane” laminated plastic made with — that’s the thrill of working with plastics! 
BAKELITE Phenolic Resin, this vital nerve center con- 
trols 13 channel-tuning circuits, plus an FM-tuning 
circuit. Its features? Superior electrical insulation for 
ultra-high frequency circuits, high mechanical 
strength, moisture resistance, and easy machineability. 


A smoothie ———_-- —_—» 
... and a money Saver, too! 


© Here’s a light, strong, dent- and marproof carrier 
for nylon and rayon stockings... that pays for itself 



















It opens 13 eyes... | 
selects 14 voices ! 





in a matter of days by eliminating costly “picks” and 
“snags.” Another triumph for “postformed” plastic 
laminates...it is fabricated by Formica Insulation 
, Company from flat laminated sheet impregnated with 


BAKELITE Phenolic Resins. Postforming of laminates 
is showing many design engineers how to cut costs... 
in a wide variety of products. 





PLEASE TURN THE PAGE 
eee 


MOTOROLA’S tuned in 
to plastic’s advantages 


0 Using BAKELITE Phenolic Plastic, this radio-phonograph hous- 
ing and lid are rapidly and economically molded to shape, lugs 
and bosses are formed, strength is provided where needed—each in 
a single molding operation! Finishing is largely eliminated. Addi- 
tional plus-factors: Dielectric strength, dimensional stability, all- 
climate durability, permanent finish, cost reduction. Even color is 
an integral part of this material. 


A three-dimensional view of plastics 


© View No. 1 is its ease of molding. No. 2 is its smooth, 
colorful finish. No. 3 its strength. So the choice is BAKELITI 
Stvrene Plastic for the box that houses Sawyer’s “View Master” 
three-dimensional color slide viewer ... plus a whole library 
of picture reels. The handsome style, sturdy design and func- 
tional compartment separators of this light, eye-appealing 
case are achieved by a rapid injection molding process. The 
cover, of contrasting color, will retain its perfect fit because of 
the material’s dimensional stability. 


TRADE-MARKS 


BAKELITE 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation . 
a ""e° 


oi3 


30 East 42nd Street, New York 17, N. Y. © Longer life. Freedom fromshort. 


circuits. That’s what everyone wants 
in storage batteries. These spun- 


BATTERY MATS glass mats that separate battery 

F D Sh ld K Ab t plates are made by The Glasfloss 

very ESIZner ou now ou Corporation. Their fiber-reinforc- 

. . : h ing bonding agent is acid-resistant 

The Expanding Family of Plastics that go to BAKELITE Styrene Emulsion. It per 

h f | mits the mats to be made so they 

Check coupon below for information on specific subjects illus- t e mat or you : guide battery gases away and keep 

plates from “treeing” and short-cir- 

cuiting, thereby prolonging the life 
of the battery. 


trated. For general information write for copy of booklet G-8 
“A Simplified Guide to Bakelite and Vinylite Plastics.’’ 


BAKELITE CORPORATION, Department 72 
30 East 42nd Street 
New York 17, N. Y. 


Please send information on subjects checked below: 


1. Molded Styrene Plastics [] 4. Molded Phenolic Plastics 
[] 2. Laminated Sheet Materials [) 5. Styrene Plastic Packages 
3. Postformed Laminates [) 6. Styrene Emulsions 


Your Name 
Your Company 


Address Zone State 





SENSITIVE 
ALLIED 
RELAYS 


FOR A LIMITED POWER SUPPLY 
OR PRECISE OPERATING 
CHARACTERISTICS 


os 
atola 


This new folder shows 24 small, com 
Vo fh MNT Xe MCh TM Abita LY 
detailed table of characteristics 
ind specifications. Write for YOUR 


opy today. 
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TYPE LD 


ALLIED RELAY 


SENSITIVITY: 
9 MILLIWATTS 


Supplied with contact ar- 
rangements up to 2-pole 
double-throw. Standard 
silver contacts rated at 1 
ampere at 24 volts DC or 
110 volts AC non-induc- 
tive. Coil rating 9 milli- 
watts up to 38 volts DC 
and 0.12 volt-amperes up 
to 110 volts AC. Dimen- 
sions: 134” x 234” x 234”. 


cA we 
ae 
TYPE LJ 


ALLIED RELAY 


SENSITIVITY: 
11 MILLIWATTS 


Contact arrangements, 
single-pole double-throw. 
Standard silver contacts 
rated at 2 amperes at 24 
volts DC or 110 volts AC 
non-inductive. Coil rat- 
ing 11 milliwatts up to 25 
volts DC. Coils available 
for DC operation only. 
Dimensions: 1144” x 134” 
x 134”, 


TYPE 
ALLIED RELAY 


SENSITIVITY: 
80 MILLIWATTS 


Supplied with contact ar- 
rangements up to 2-pole 
double-throw. Standard 
silver contacts rated at 2 
amperes at 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating 80 
milliwatts up to 31 volts 
DC. Coils available for 
DC operation only. Di- 
mensions: 13g” x 1%o” x 
134”. 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21 
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To men like Howard Sill, vice president of Muncie Gear Works, 
small-power motor standardization means increased availability 
of motors — wider interchangeability of make. For now, frac- 
tional-hp motors of different manufacturers are rated on the 
same, well-defined basis. Horsepower, breakdown torque, serv- 
ice factor, and starting current each has a specific definition; 

ee each is evaluated on a uniform basis. Dimensions are stand- 

manufacturer of stokers ~ ardized. And with motor manufacturers concentrating on greater 
production of fewer models, purchasing agents will stand a far 
better chance of being able to buy motors “‘off the shelf’. 


More for your money with STANDARD () Fractional - Horsepower MOTORS 


DEFINITE-PURPOSE MOTORS, such as oil-burner completeness of service, and economy, are not even ap- 
motors, jet pump motors, hermetics, and the others proached by any other small-power motor manufacturer. 
shown below, as well as 11 types of general-purpose 

motors, are now being manufactured in standard designs 

by General Electric. Ratings, performance standards, 

dimensions, and special features follow the standards mine just titer the ene MMA: condioks eth alee 
worked out by the National Electrical Manufacturers your motor selection problems, we have prepared a brief 
Association in conjunction with your industry associa- but concise bulletin which tells what the standards are 
tions. You get all the advantages of standardization — and how they are applied. Ask your local G-E office for 
and more than 1600 standard G-E motors to choose Bulletin GES-3565 or write Apparatus Dept., General 
from. In addition, General Electric brings you motor- Manele Conga Seomnonany 5, 0. ¥ 

exchange and repair-service plans which, in speed, 


OY 


New Bulletin Describes Standards — To help you deter- 


Unit-Bearing Fan Washing Machine Oil Burner Machine Tool Gas Pump Hermetic Refrigeration 
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STANDARD 


COAL STOKER 


MOTORS 


A highly successful example of small-motor standardization is 
the G-E coal stoker motor. Here's a standard fractional-hp 
motor built specifically for domestic coal stoker service — ac- 
cording to specifications worked out by NEMA. It incorpo- 
rates these two features essential in stoker applications. 
Totally-enclosed construction — (temp. rise 55°C.) 
to keep out harmful coal dust 


Sleeve bearings — (steel backed and babbitt lined — 
for smooth, quiet operation) 


In addition G-E coal stoker motors offer these important con- 
struction features for long trouble-free service: 

Automatic Overload Protection — When overheated, mo- 
tor is automatically disconnected from the line. After cooling, 
it is automatically reconnected and stoker operation continues. 


Resilient Base Mounting — Strong steel base supports motor 


== ie 
= —, 


through resilient end rings around bearing housing. Shaft 
alignmeat is maintained — end-wise movement is restrained. 
Large Oil Reservoirs — Only 30 to 70 drops of oil required 
at the end of the first year and an equal amount at the end 
of every 1000 hours of operation thereafter. 

Motor Windings — Rotor windings are die-cast aluminum 
with permanent electrical characteristics. Formex* wire is 
used in main and starting windings. Coils are solidly bonded 
in place with insulating varnish. 

G-E coal stoker motors are now being manufactured in 
the following sizes and types: capacitor start-—lé, 4, 4, 
V4 and 84 hp; polyphase—4 and 34 hp; d-c—Y and 34 hp. 
Typical speed-torque characteristics are shown on achart 
in Bulletin GEA-4710. For further information on coal 


stoker motors, call or write your nearest G-E field office. 
*Reg. U. S. Pat. Off. 


GENERAL @ ELECTRIC 


Belted Fan Coal Stoker Jet Pump 


JUNE 1948 


Shaft-Mounted Fan 





_ WHY BE “WEDDED” 
3 10 HEAVY METAL 
CASTINGS? 


PRICE? Not these days! You can buy many aluminum castings 
at prices competitive with gray iron...a lot cheaper in the finished 
product than you ever thought aluminum castings could be. 


STRENGTH? Alcoa 319-T6 Casting Alloy, for example, has a Am Alcoa Castings Case History 
typical tensile strength of 36,000 psi. And because aluminum 

weighs 60% less than cast iron, you can beef up highly stressed 

sections and still save 14 in weight. 


DELIVERY? That’s another point in favor of aluminum. Alcoa A manufacturer of air compressors 
has 4 sand foundries, 4 permanent-mold foundries, and 2 die- discovered that he coul db uy cast 
casting plants. The one nearest you can go to work today on your aluminum compressor pistons a 
dae ae $5.50 each. The heavy metal pistons 
he had been using were costing him 
$11.50. He saved 52% by switch- 
ing to Alcoa Aluminum Castings. 


Ask the nearby Alcoa sales office to give you quotations on 
your castings requirements. You'll be amazed at the low prices, 
high quality, and prompt service on quotations and finished 
castings. ALUMINUM CoMPANY OF AMERICA, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. Sales offices in 54 leading cities. 


ALCOA CASTING PLANTS AT BRIDGEPORT, CONN. + CLEVELAND 
DETROIT * GARWOOD, N. J. * CHICAGO, ILL. > LOS ANGELES 


PERMANENT 
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A QUIET REVOLUTION IN CAPACITOR DESIGN 


ACTUAL SIZE 
ILLUSTRATION 
TYPE 65P 
THE SMALLEST ert 
TUBULAR EVER MA 


\ 

FACTURED:.-- 

and rated up to 125° C! 
UNIQUE, eS 
FILLED MOLDING 


ae Provides 
TERIAL! d protection 


>. nequalle 
‘cgeiaat moisture — 
tion even under wr : 
tions of extreme humidity 


N PRODUCT NOW 


A PROVE CTION! 


IN MASS PRODU 
Seven Physical Sizes 


Color-Coded and Available in 20%, 10% and 5% Decade Values 
TABLE OF MAXIMUM NOMINAL CAPACITIES 





* alternate rating 150V @ 125° C. 


eR 


.-- dependable capacitors for sub-miniature assemblies 


SUB-MINIATURE PAPER CAPA- These new molded Prokars were designed specifically to 
CITORS IN METAL CANS WITH satisfy stringent military requirements. Types 65P & 75P 
HERMETIC, GLASS-TO-METAL SEAL are now in mass production and are available in a wide 


e range of capacities—from .00047 mfd. to .15 mfd! 
for the most severe applications Though higher in price than standard units, they easily 


e justify the term “premium” in performance. Rated for 
Yes, this little can houses a high quality hermeti- ° ° : 
cally sealed Paper Capacitor! Rated at 100 volts, ~~ 3G C to 125 C operation, these smal] but rugged 
D C Working, this .5 mfd. unit measures .4” x : 


144". Presently being manufectuced ia quantity, units are ideally suited for any electrical or electronic 
variations of this sub-miniature type can be made 


to your specifications. Write for complete informa- application in which size, temperature, humidity and 
tion about this and even smaller hermetically sealed 


units now in production as shown below. physical stress are dominant considerations, 
Write for Engineering Bulletin No. 205A ee ae 
SPRAGUE ELECTRIC COMPANY, 
=. NORTH ADAMS, MASS. 
O N EER S Oo F pa th 
ELECTRIC AND ELECTRONIC PROGRESS 
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What they are 


They are materials possessing a desirable combination of insulating 
and mechanical properties produced by applying heat and pressure 
to layers of Fiberglas* cloth or mat impregnated with and bonded 
by appropriate resins. 


Phenolic Laminates. Fiberglas impregnated with phenolic resins... 
offers good physical properties, low moisture absorption and high 
dielectric strength . . . can be machined and punched. 


Melamine Laminates. Fiberglas cloth impregnated with melamine 
resins . . . possesses very high dielectric strength with extremely low 
moisture absorption . . . can be machined and punched. 


Silicone Laminates. Fiberglas impregnated with silicone, a thermo- 
setting resin having very high heat stability . . . contributes to low 
dielectric loss factor and low moisture absorption. 


Polyester Laminates. Fiberglas impregnated with thermosetting 
polyester resins . . . good elevated temperature resistance, electrical 


and mechanical properties . . . complex shapes possible with low-cost 
tooling . . . excellent machining and punching properties. 


Where they are used 


Fiberglas-base laminates are used for panel boards, slot sticks, 
transformer spacers, switch bases, terminal strips and boards, 
insulating washers, coil forms, pole collars, are shields, etc. 


Phenolic Laminates . . . used wherever above average tensile, 
flexural, compressive and impact strengths combined with good 
electrical properties are required. 


Melamine Laminates . . . used where fire, arc and temperature 
resistance, and high impact strengths are important. 


Silicone Laminates . . . used in electrical apparatus where ambient 
or operating temperatures are, or might be, excessively high. 


Polyester Laminates ... used where above average temperature 
resistance and physical properties are required . .. as an excellent 
general application laminate material. 


Forms available 


SHEETS TUBES | RODS 


Phenolic | 36” wide to 96” long. | Up to 6” I. D. in 18”, | Upto 2” diameter. Up 
Up to 2” thick. 36” or special lengths. | to 36” lengths. 


Melamine | 36” wide to 96” long. | Up to 112” diameter. | Up to 4” diameter. 


Up to 2” thick. 


Silicone 36” x 46”, Up to 1” 


| 
| thick. 
' 


Flat, up to 36” x 60”. 


Polyester | Vn” to 1” thick. Special shapes possible 


*Fiberglas is the trademark (Reg. U. S. Pat. Off.) for a variety of products 
made of or with glass fibers by Owens-Corning Fiberglas Corporation 


Yarns for use in: Cord » Tape « Braided Sleeving + Cloth + 
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4 Who makes them 


Continental-Diamond Fibre Co., Newark, Del. . : . . . 


The Formica Insulation Co., Cincinnati, Ohio 
Franklin Fibre-Lamitex Corp, Wilmington, Del. 7 
General Electric Co., Plastics Division, Chemical Dept. Pittsfield, Mass. 


Laminated Plastics, Inc., Cleveland, Ohio . 


Mica Insulator Company, Schenectady, N. Y. ee 
Panelyte Division, St. Regis Paper Co., Trenton, N. ‘. 


National Vulcanized Fibre Co., Wilmington, ke « 6 


Spaulding Fibre Co., 


Inc., Tonawanda, N. Y. 


Synthane Corp., Oaks, Penna. . ; 
Taylor Fibre Co., Norristown, Penna. . 
Taylor Fibre Co., LaVerne, Calif... . . 
Westinghouse Electric Corporation, Trafford, Penne. 


5 Who sells them (Distributors and Representatives Selling Fiberglas-Base Laminates) 


Atlanta, Ga. 
General Electric Co. 
Mica Insulator Co. 
Baltimore, Md. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
National Vulcanized 
Bi nuh ng Al: 
irmin a. 
vataons, A Diamond 
Fibre Co. 
Mica Insulator Co. 


, Mass. 
Continental-Diamond 
Fibre Co. 
General Electric Co. 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
St. Regis Sales Corp., 
Panelyte Division 
Sherburne Co. 
Synthane pegentee 
Brid 


geport, 
General Blectric Co. 
Buffalo, N. Y. 
Continental-Diamond 
Fibre Co. 
Charlotte, N. C. 
The Formica Insulation 


Walker Van Deusen & Co, 
Chicago, Ill. 
. Cox Co. 

Continental-Diamond 
Fibre Co. 

The Formica Insulation 
Company 

General Electric Co. 

Mica Insulator Co. 

National Vulcanized 
Fibre Co. 

Prehler Electrical Insula- 
tion Co. 

St. Regis Sales Corp., 
Panelyte Division 

Synthane Corporation 


Laminates + Varnished Cloth + Saturated Tubing 


OWE 


Cincinnati, Ohio 
General Electric Co. 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
St. Regis Sales Corp., 
Panelyte Division 
Cleveland, Ohio 
Consumers Rubber Co. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
General Electric Co. 
Laminated Plastics, Inc. 
Mica Insulator Co. 
National Vulcanized 
Fibre Co 
R. A. Staff Co. 

St. Regis Sales Corp., 
Panelyte Division 
Synthane Corporation 

Dallas, Texas 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
Sneed Sales Co. 
Dayton, Ohio 
Yontinental-Diamond 
Fibre Co 
Merle M. Lyon 
Denver, Colo. 
Continental-Diamond 
Fibre Co. 
Electrical Specialty Co. 
National Vulcanized 
Fibre Co. 
Detroit, Mich. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
General Electric Co. 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
R. E. Pasch 
St. Regis Sales Corp., 
Panelyte Division 
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Synthane Corporation 
Elizabethton, Tenn. 

a Corporation 
Erie, Pa. 

General Electric Co. 
Fort Wayne, Ind. 

General Electric Co. 
Grand Rapids, Mich. 


The Formica Insulation 


The Formica Insulation 
Company 

Houston, Texas 

Continental-Diamond 
Fibre Co. 

Indianapolis, Ind. 

Continental-Diamond 
Fibre Co. 

Kansas City, Mo. 

The Formica Insulation 
Company 

Norman L. Spelman 

Synthane Corporation 

La Verne, Calif. 

Taylor Fibre Co. 

Los Angeles, Calif. 
Electrical Specialty Co. 
The Formica Insulation 

Company 
General Electric Co. 
Marwood Limited 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
Synthane Corporation 
Tri-State Supply Corp. 

Meriden, Conn. 

General Electric Co. 

Midland, Mich. 
Dow-Corning Corp. 

(silicone) 

Milwaukee, Wisc. 

Continental-Diamond 
Fibre Co. 

The Formica Insulation 
Company 

G. C. Kroening Co. 

Mica Insulator 
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National Vulcanized 
Fibre Co. 
Prehler Electrical Insula- 
tion Co. 
Synthane Corporation 
Minneapolis, Minn. 
Continental-Diamond 
Fibre Co. 
Prehler Electrical Insula- 
tion Co. 
St. Regis Sales Corp., 
Panelyte Division 
Nashville, Tenn. 
The Formica Insulation 
a 
Newark, N 
General inieetrie Co. 
Synthane Corporation 
New Haven, Conn. 
National Vulcanized 
Fibre Co. 
New Orleans, La. 
Continental-Diamond 
Fibre Co. 
New York, N. Y. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
General Electric Co. 
L. K. Detwiler 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
St. Regis Sales Corp., 
Panelyte Division 
Synthane Corporation 
Omaha, Neb. 
Continental-Diamond 
Fibre Co. 
Philadelphia, Pa. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 
Company 
General Electric Co. 
J.B. Holland—E. H. 
DaCosta 
Mica Insulator Co. 
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boa ¥\BERGLAS-BASE LAMINATES 


MELAMINE SILICONE 
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National Vulcanized 
Fibre Co. 
Synthane Corporation 


B Bosch Co. 


Scmkcom Diamond 
Fibre Co. 

The Formica Insulation 
Company 

General Electric Co. 

National Vulcanized 
Fibre Co. 


Pittsfield, Mass. 
General Electric Co. 


Ore. 
Electrical Specialty Co. 
Marwood Limited 
Providence, R. 1. 
General Electric Co. 
Quincy, Mass. 
The Formica Insulation 
Company 
Rochester, N. Y. 
A. W. Schmitz 
The Formica Insulation 
Company 
Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
Synthane Corporation 
St. Louis, Mo. 
Continental-Diamond 
Fibre Co. 
The Formica Insulation 


Company 
General Electric Co. 


Insulation & Wires, Inc. 


Mica Insulator Co. 
National Vulcanized 
Fibre Co. 
Synthane Corporation 
St. Paul, Minn. 
Ear! R. Benson Co. 
San Francisco, Calif. 
Electrical Specialty Co. 
The Formica Insulation 
Company 


POLYESTER 


Marwood Limited 
Mica Insulator Co, 


Tri-State Supply Corp. 
Schen , N.Y. 
General lectric Co. 
Mica Insulator Co. 
Seattle, Wash. 
Electrical Specialty Co. 
The Formica Insulation 
Om pa 
Marwood Limited 
National Vulcanized 
Fibre Co. 
Tri-State Supply Corp. 
Spartanburg, S. C. 
Continental-Diamond 
Fibre Co. 
Springfield, Mass. 
General Electric Co. 
Syracuse, N. Y. 
St. Regis Sales Corp., 
Panelyte Division 
Toledo, Ohio 
The Formica Insulation 
Company 
Tolland, Conn. 
C. C. Currier, - 


Tonawanda, N 


Spaulding Fibre Co., Inc. 


Trafford, Pa. 
Westinghouse Electric 
Corporation 
Trenton, N. J. 
St. Regis Sales Corp., 
Panelyte Division 
Tulsa, Okla. 
Synthane Corporation 
Washington, D. C. 
Continental-Diamond 
Fibre Co. 
Wilmington, Del. 
Franklin Fibre-Lamitex 
Corporation 


In addition to laminates, Fibergias- 
base materials are available in all forms 
commonly used in the manufacture and 
maintenance of motors, generators and 
other electrical equipment. For infor- 
mation on the complete line, write: 
Owens-Corning Fiberglas Corporation, 
Dept. 866, Toledo 1, Ohio, for a copy 
of the “Fiberglas Electrical Insulating 
Materials” manual. Branches in prin- 
cipal cities. 

In Canada: Fiberglas Canada Limited, 

Toronto, Ontario. 


¢ Magnet and Lead Wire - Mica Combinations 


. 
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New OZACLOTH... 


improves even your best drawing! 


Order an Ozacloth print of your best pencil or ink 
drawing...and you'll be the first to admit the improve- 
ment. 


For Ozacloth has characteristics never present in an 
original drawing...never offered before in an “Interme- 
diate” print: 

1. OZACLOTH increases the opacity of pencil and ink 
images...gives you a translucent “duplicate” which pro- 
duces better prints than the original. 


2. OZACLOTH retains this improved line detail through 
the years. You have permanent sepia images—no pencil 
lines to smudge. No ink lines to run. No “surface” images 
to chip. No loss of opacity or reduction in reprint speed. 


3. OZACLOTH resists wear and tear...has a superior 
tracing cloth base...that’s plastic coated...impervious to 
water, grease, grime. Besides, Ozacloth can be cleaned 
with a damp cloth in seconds...and its images will not 
“offset” onto other prints in your files. 


4. OZACLOTH speeds up print production...is proc- 
essed in usual manner in your Ozalid machine...turns 
out subsequent prints in 26 seconds or less. 


5. OZACLOTH “corrects” in seconds. Deletions can be 
made with corrector fluid, or sand eraser—easily, pre- 
cisely. Additions can be made in pencil or ink on either 
side of matte surface. 


| 
] 


DEPT. NO. 62 


OZALID, A Division of General Aniline & Film 
Corporation, Johnson City, New York 


Gentlemen: 
(] Please send free sample of new Ozacloth. 
[] Please send complete information on Ozalid process. 


No obligation. 








6. OZACLOTH cuts costs! For example, you can make 
a permanent 8! x 11 print for 26 cents; a 17 x 22 print 
for 52 cents. A fraction of the cost of your original draw- 
ing... yet full insurance for years to come! 





Name___ 


Mail coupon today for free Ozacloth sample. \ Company 





Ozalid in Canada — Hughes Owens Co., Ltd., Montreal 
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and Lifetime Serviceability 


Pk 


The fine appearance, greater strength and en- 


IN THE FABRICATION OF STAINLESS during luster of stainless give dominant appeal 


to your products—make them easier to sell! And 


WARE USE THE MAJOR ADVANTAGES you make them easier to fabricate when you 


choose Superior Stainless Strip Steel, because 
OF each grade is produced by specialists in quality 
—precisely controlling compositions and tem- 


pers for easier formability, keeping dimensions 
accurate for trouble-free handling, providing 
the long coil lengths that speed volume pro- 


duction! Letus send you : 
STAINLESS STEEL STRIP si: seashell Witieaiatnn 


Stainless Brochure. 
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WHICH G-E INSULATING VARNISH FOR YOUR JOB? 


= Se aw ogren mre Sy ener - eee saatnietnnedt 


CW 
VARNISH 1678 WAS 
Here Are a Few of the IR Ta it) at tak 


Specific Types of Applications GML Ta a 


FOR MILL FOR FHP FOR MACHINE 

TOOL MOTORS | DISTRIBUTION 
re ee " APPLICATION 
1m \ 
| tt 


Q 
fe 
G-E 1678 G-E 1673 


DIELECTRIC . : ; 
STRENGTH EXCELLENT | EXCELLENT | GOOD equipment underground. That’s why General Electric 


@ Dust and dampness are the enemies of mechanized 


RESISTANCE specialists reeommend G-E Insulating Varnish 1678 to 
TO MOISTURE | EXCELLENT | EXCELLENT | EXCELLENT | 6000 


erly protec is coal-mine drill motor. 
men properly protect this coa t 


TO ALKALI EXCELLENT | 6000 6000 FAIR G-E Clear-Baking Varnish 1678 forms a hard tough 


a EXCELLENT EXCELLENT 5000 000 skin that seals out moisture, salt water, oil, acid, and 


RESISTANCE alkali. It combines exceptional heat and are endurance 
TO SALT WATER | EXCELLENT EXCELLENT 6000 6000 


PENETRATION EXCELLENT EXCELLENT 6000 6000 


TOUGHNESS | EXCELLENT | EXCELLENT | EXCELLENT | 6000 ' ' 
nates Let experts provide the one right varnish that will do 


TURE AGING G000 6000 6000 EXCELLENT your job. And count on famous G-E quality control 
FLEXIBILITY 6000 6000 EXCELLENT 


with high dielectric strength. 


Bring your insulation problems to General Electric. 


methods to keep each shipment strictly uniform. 

More information? Call your local General Electric 
Merchandise Distributor. Or write: Resin and Insulation 
Materials Division, Chemical Department, General 


Electric Company, Schenectady 5, N. Y. 
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BETTER CONTROL UNITS 


for your products 
at low cost 





Pressure Controlled) 





Solenoid VoW@ Relay 













—_ | 
YOUR PRODUCT will be judged by its performance... and no — S CG N T RO L F Oo R MS | 
product cam perform better than its control unit. = HONEY WELL 
Good . . . dependable control is available at low cost. Ingenious =o Mercury Switches 
designs and highly developed production technique make possible o euneeieeeeeeideakes 
both top quality and low cost in Brown-MH control units. — cmagheen. annatoe stl contest 
Over eight thousand different controls for temperature, pressure, == re ee 
vacuum, humidity, pilot protection and many other factors are avail- =o s 
able. This fact alone enables the Brown-MH organization to more =o e es 7 , a a et = . , 
successfully fulfill your exact requirements. <= vlating contro! through a 135-chm po- 
au tentiometer circuit. 
Call in the local Brown-MH representative early in the design of == 
your products. His suggestion at this stage may improve the final == 
performance of your product. a Z 
THE BROWN INSTRUMENT COMPANY, 4466 WAYNE AVE., PHILADELPHIA 44, PA. — Air-O pe rated 
DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. = of obiaining good modulating 
au contro! where compress air is 


Offices in principal cities of the United States, Canada and throughout the world available. 
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Extra Light 


How to get the most ball bearing 
for your money 


THE CLUE IS RIGHT HERE in this picture of four 
Fafnir ball bearings ... how to get as much ball 
bearing as you need and no more. The shaft or 
bore size is the same for all four ball bearings but 
each is a different series, for lighter or heavier 
loads. One of these bearings will be the most 
economical choice for your particular job. 
Which one? 

It’s easier to determine the precise bearing for 
a job than possibly you realize. You have most of 
the essential facts... the amount of load, radial 
and thrust, the speed and other conditions of oper- 
ation, space to be occupied, mounting details, and 


weight requirements or limitations. Step-by-step 


directions and tables in the Fafnir catalog enable 
you to select the type and size of ball bearing, type 
of seal, method of mounting and housing to meet 
each of your requirements at the lowest 
possible cost. 

Helping you to get the most ball bearing for 
your money is Fafnir’s business. When you call 
a Fafnir bearing engineer to sit in with you, you 
get a recommendation unhampered by product 
limitations because Fafnir makes them all, plus 
the experience gained by working not with just 
one or two industries, but with all industries. 


The Fafnir Bearing Company, 
New Britain, Conn. 


MOST COMPLETE LINE IN AMERICA 
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As makers of hand-portable gasoline-driven generators, pumps and blowers, the Homelite 
Corporation of Port Chester, New York, required tight shipping containers for several 
different types and sizes of units. In an effort to reduce their high container costs, the company 
investigated, tested and adopted Wirebounds because these time-tested, low-cost, resilient containers 
combine the strength of steel with thinner wood. Result: Annual savings of approximately $8,700. 
The Wirebound box designed for Homelite is suitable for various types and sizes of units, provides 
the necessary protection from shipping hazards and has slashed container assembly 
operations 40%. Use the coupor below to learn what strong, resilient, lightweight Wirebounds 


can do for your shipping problems. Mail it today! 


MAIL THIS COUPON TODAY! 


WIREBOUND BOX MFG. ASSN. 
Room 1840, Borland Building, Chicago 3. 


(_) SEND COMPLETE LITERATURE [_] SEND A SALES ENGINEER 
a 
POI CG reece ADDRESS —______. 

I aieictmeneneninniecnntititinstie STATE 
PRODUCT 


ia 


a 7 = 


CRATES 


The sides of the Wirebound container Rock Fastener closures are provided BOX ES & 
are wrapped around a Homelite unit that for fast, easy assembly. Cleats add 
has been securely fastened to the base. horizontal reinforcement. Tare weight 


ti me is reduced from 15 to7 oe a with Plants Located To Serve All M facturing Centers 
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Alternating Current 


WORK 
SOLENOIDS 


*** AT LOWER COST 


Electrical steel is wound to form cy- 
lindrical plunger. Impregnated coil en- 
closed in drawn frame. Assures low 
iron loss in less space than conven- 
tional stacked lamination construction. 


Greater flexibility in mounting. Cy- 
lindrical plunger permits clevis to 
be rotated to any position. 


Consider this solenoid where space 
and cost are factors. These work sole- 
noids available with continuous duty 


magnet coils to 600 volts A. C. 


For more complete information write 
today for Work Solenoid Bulletin No. 
610. There is no obligation. Address 
Department. L-6 


R-B-M DIVISION 


ESSEX WIRE 


CORPORATION, 


LOGANSPORT, INDIANA 


MANUAL AND MAGNETIC ELECTRIC CONTROLS—FOR 


AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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NOW... The CLARE Type ‘‘J’’ Relay 
can he Mounted as Conveniently as a Radio Tube! 


Famous Clare Type “J” d-c Relay 
how available in plug-in type where 
quick removal or replacement is desirable 





Specifications of Clare Type 
d-c Relay with plug-in 


mounting. 
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Clare Type “J’’ d-c Relays combine the best features of the * High Operating Speed 
conventional telephone type relay with the small size and light re 
weight which modern compact design requires. Large Contact Spring Pileups 


Check these outstanding features of Clare Type “J” design , ; : . 
Clare sales engineers, with long experience in every type of 


relay problem, are located in principal cities. They will be 
glad to provide you with complete engineering data on the 

Independent Twin Contacts Clare Type “‘J” Relay, show you how it may be “custom-built” 
to meet your exact requirements. 


which provide hitherto unheard of performance by a small relay: 


High Current-Carrying Capacity 
Look for them under “Clare Relays” in your classified phone 
Large Armature Bearing Area book . . . or write C. P. Clare & Co., 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada: Canadian Line 
Efficient Magnetic Structure Materials Ltd., Toronto 13. Cable Address CLARELAY, 


CLARE RELAYS 


First in the Industrial Field 





The uses for MICRO PL < 
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MICRO... first name 


in- precision switches 


High frequency of operation to the tune of 10 0) per minute | 


1000 complete operations a minute 


represents the possible speed of a 
MICRO precision switch*. This 
meets the demands of actuation by 
fast-moving cams and slides where 
high frequency operation is a re- 
quirement. In direct contrast, 
with low frequency operation, the 
same switch will operate with the 
same clean make and break con- 
. once a minute... 


tact .. once 


an hour... once a day... orat 


© 1948 First Industrial Corp. 


any set interval. This versatility 
of performance offers design en- 
gineers a tool with which they 
can simplify machine operation, 
make equipment automatic, create 
safety features, set up interlocks 
and other functions that are an out- 


growth of engineering ingenuity. 


MICRO precision switches have 
become so generally used that, if 
you manufacture electrically oper- 
ated equipment, it is a good bet 


MICRO precision switches can 
improve it. 

Precision engineering and manu- 
facturing ‘‘know-how”’ have kept 
MICRO precision switches tuned 
to the demands of many industries. 
In the interest of improved prod- 
ucts, it will pay you to become 
fully acquainted with all uses and 
possibilities of MICRO precision 
switches on items that you 


manufacture. 
*(depending upon the electrical load) 


BRANCH OFFICES: CHICAGO 6, 308 W Washington St.; NEW YORK 17, 101 Park Avenue; 
CLEVELAND 3, 4900 Euclid Avenue; LOS ANGELES 14, 1709 West 8th St.; BOSTON 16, 126 Newbury St. 


SALES REPRESENTATIVES: PORTLAND, ORE, 917 S. W. Oak Street; ST. LOU S 5, 6625 Delmar; 
DALLAS, TEXAS, Irwin-Keasler Bidg.; TORONTO, Ontario, Can., 11 King St. 


‘ 
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Today, they are used... 


make equipment automatic 
Vf to create safety features 

Vv to establish limit controls 

V/ to set-up interlocks 


V to simplify machine operations 


They feature... 


Small Size—The plastic enclosed basic switch measures 
only 48” x #§” x 148”. 


Light Weight—With “pin” plunger, the basic switch 
weighs less than one ounce. 


Long Life—Patented three bladed beryllium copper 
spring gives millions of accurate repeat operations. 


Small Operating Force—Force required to operate the 
switches may be as little as one quarter ounce or as 
much as 48 ounces. 





Small Operating Movement—Movement of the operat- 
ing plunger may be as little as 0.0002”. 


High Electrical Capacity — Most MICRO precision 
switches are listed by Underwriter’s Laboratories and 
Canadian Standards Association at 10 amperes—125 
voks, A-C, 5 amperes—250 volts, A-C, 3 amperes—460 
volts, A-C, 


Operating requirements 


Force required to operate—The amount of force avail- 
able to actuate the switch will partially determine the 
cheice ef switch actuator design which may be used. 
Lever systems may be employed to multiply the available 
force required to a value sufficient to operate. 


Movement required to operate—The motion available 
in the device employed to actuate the switch must be in 
excess of the movement differential of the switch. Lever 
systems may be used to multiply the available actuating 
motion to a value sufficient to operate and release the 
switch mechanism. 


Overtravel required—lIf the actuating motion overruns 
more than a few thousandths of an inch after snap-over 
of the switch contact occurs, the switch selected must 
have an actuator with sufficient inherent overtravel to 
prevent breakage of the basic switch case during the 
overtravel motion. All designs of basic switches, die 
cast enclosed switches and limit switches, will safely 
withstand a static load of 50 pounds, acting in the 
line of plunger travel. Therefore, if operating forces 
are substantially below the 50 pound limit, no over- 
travel will be required to protect the switch against 
breakage. 


For a complete analysis of your problem it will pay to 
discuss it with an experienced MICRO engineer. 


are limited only ..... 


by the limits of Engineering Imagination 


application suggestions 


Material Control 
Here is a control switch appli- 
cation wherein the switches 
control the coordination of 
feed and tension of moving 
tape or thread. Increased or 
decreased tension opens or 
closes circuits that control the 
feeding mechanism. 


& 
For Positioning 
Materials 
This is an application for 
basic switches mounted in a 
drilling fixture as a_ safety 
feature. They permit the 
operation to start only after 
the work is properly posi- 


tioned. 


a 
Weight Control 


This is commonly used for 
weighing materials on a filling 
operation. When a predeter- 
mined amount of material has 
poured into a container, the 
weight of the material actu- 
ates the switch, which shuts 
off the flow of material. 


Sorting Materials 
Here MICRO precision 
switches are used to gauge 
the thickness of small pieces 
of such materials as mica, 
glass or metal, and to auto- 
matically sort the pieces into 


trays or bins. 


eo 
Cabinet 
Door Switch 
MICRO precision switches are 
installed so that the opening 
or closing of a door will 


actuate them. 
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NEED SPRINGS? 





Each, a responsible, go-getting unit; 
collectively, a strong group solidly behind a 
continuing program of research and 
development in good springmaking. 


Count on any one of the “Big Seven”’ to 
give service that combines the broad 
experience and high standards of all. 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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STERLING 
SLO-SPEE 


BALANCED DESIGN FOR 
EVERY HORSEPOWER RATING 


Sterling is as well known for its precision gears as 
for the advanced engineering in its electric motors. 
From power intake to drive shaft, Sterling makes 
motor, gears, and all parts in one modern plant — 
giving you a highly efficient, slow-speed power unit 
for the “one best” correct production speed. Thou- 
sands of satisfied users are increasing plant profits 
with Sterling Slo-Speed geared motors. 


Send for new informative literature. 


TERLING,.:0:: 


GENERAL OFFICES: LOS ANGELES 22, CALIFORNIA 
New York 7 « Chicago 6 « Detroit 2 « San Francisco 5 « Philadelphia 7 . Boston 9 
Seattle 4 « Cleveland 1§ e Buffalo 3 « Pittsburgh . Cincinnati 2 . Atlanta 3 « St. Louis 8 
Houston « Milwaukee 2 « Baltimore 2 « Memphis . Kansas City 2 « Dallas 1 « New 
Orleans 13 « Minneapolis 15 
Canadian Sterling Electric, Led., Hamilton, Ontario, Canada 
Representatives in Principal Cities and Foreign Countries 





Parts for a Penn Reel. Many of these are standardized and are 
interchangeable regardless of type or size of reel. 


REETINGS to all fishermen from Revere and the Penn 
Fishing Tackle Mfg. Co.! Revere is glad you like 
Penn Reels, for though you may not realize it, they contain 
several different Revere Metals, each one chosen to match 
specific requirements. A reel is a complex machine, and it 
has to be well designed and accurately made of fine mate- 
rials if it is to serve you well. Penn specializes in salt water 
reels, and during the past three years alone has bought 
the following from Revere: 


Brass Strip, 11 different items, for 12 parts 

Brass Rod, 14 different items, for 13 parts 
Phosphor Bronze Strip, 6 different items, for one part 
Brass Tube, one item for one part 


Brass is specified for its easy workability, corrosion re- 
sistance, and excellent plating qualities; Phosphor Bronze 
for its wear resistance as used in the drag ratchet dog in 
several sizes of reels. Complete parts for a reel are shown 
above; some of them, making use of Revere Metals include: 
handle, level wind worm, pinion yoke, gear plate with 
drag ratchet, drag adjusting star, spool bearing, front and 
back plate rings .. . Revere is always delighted when its 
products contribute to the enjoyment of sport; it gives us 
a sense of added accomplishment, because in most cases 


Penn-Peer Reel, level wind, star drag, for casting and 
bay fishing, made by Penn Vishiig Tackle Mfg. Co., 
3028 W. Hunting Park Ave., Philadelphia 32, Pa 


the Revere Metals have utilitarian end uses. But whatever 
it is you make, whether for sport or not, remember that 
it is our business to serve you with fine metals, and to 
collaborate with you in your search for economy in the 
specification and use of those metals. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Il.; Detroit, Mich.; New Bedford, Mass.; Rome, 
N. Y. — Sales Offices in Principal Cities, Distributors Everywhere. 





These Threads are too shallow These Threads are too deep 
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Circle © Bolts and Nuts... both standard 
and special ... are noted for their uniform 
size and strength. They keep production 
lines moving with top efficiency. 


BUFFALO BOLT COMPANY 


a North Tonawanda, N. Y. 


These Threads are just right SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 


50 Church Street, New York City 


...they are CIRCLE BOLTS 
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4 groups of precision products 22 


Wilco meets increased customer requirements 
with many new developments 


The scope and completeness of WILCO's four groups of products reflect 
WILCO's realistic approach to industry, its untiring research and intensive 
study of customer requirements. WILCO products are products of specialists 
—of specialized machinery and manufacturing processes. They are backed 
by the H. A. Wilson Company's 34 years of experience, gained in the 
engineering of thousands of applications. They are adaptable to the 
customer's individual needs. 


1. WILCO THERMOMETAL (Thermostatic Bimetals). Over 30. types available. 


All temperature ranges, deflection rates and electrical resistivities. 


2. WILCO ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES. Contacts in 
silver, platinum, tungsten, sintered powder metals, special alloys. Rivets, 
studs, screws, laminated steel or monel backs. Contact assemblies include 
fabricated parts, contacts attached to thermometal or other blades, arms 
and brackets. 


3. WILCO CLAD AND OVERLAID COMPOSITE MATERIALS. Precious metal clad 
strip, including silver clad steel for industrial use. Base metal clad strip, 
including copper clad steel and nickel clad invar. INLAY-OVERLAY- 
CENTERLAY-EDGELAY-RAISELAY. Jacketed Wire, silver on steel, copper, 
invar and many other combinations. Rolled Gold Plate and Gold Filled Wire. 


4. WILCO SPECIAL ALLOYS. Wilco Ni-Span C* has a constant modulus 
(zero thermoelastic coefficient) over a range of temperature from —50° 
to +150°F. Wilco Special Alloys include low and high expanding Ni-Span 
Alloys .. . also high strength and high conductivity copper alloys. 


Whatever your requirements for Wilco Products, Wilco engineers will 


gladly help you meet them successfully. 


*Reg. Irade Mark The international Nicke! Co., Inc. 


THE H. A. WILSON COMPANY 
105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 
Branch Offices: Chicago, Detroit Los Angeles, Providence 
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- BRIDGEPORT'S 
SILICUN BRONZE 603 
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Corrosion from water solutions, various 
gases, salt laden or smoke-filled atmos- 
pheres and many industrial and chemical 
products often causes ordinary materials 
to fail prematurely. 

Bridgeport’s Silicon Bronze 609 stands 
up well under such conditions because it 
cannot rust or dezincify, possesses great 
Strength, and is not subject to failure 
from stress corrosion cracking. Hard 
drawn wire has remarkable malleability 
and is ideal for precision cold forged 
parts and bolts with unusually large heads. 
Such parts often average more than 
100,000 psi in tensile strength. 

This engineering alloy is finding in- 
creasing application for high-strength, 
corrosion-resisting cap, machine andwood 


AN 


PRODUCT IMPROVEMENT THROUGH BRIDGEPORT ENGINEERING ALLOYS 


Screws made from Bridgeport's Silicon Bronze 609. 
Courtesy Apco Manufacturing Company, 
Santa Monica, California. 


a 


FOR SEVERE CONDITIONS WHERE ORDINARY MATERIALS FAIL 


screws, nuts, wire and cable connectors, 
U-bolts and other fasteners; pole line and 
marine hardware; sewage equipment; 
water meter bolts; gears, tooth wheels, 
shafts, pinions, and similar parts. There 
are hundreds of engineering applications 
for Bridgeport’s Silicon Bronze 609— 
from such items as screws for holding 
faucet washers to valve stems made by 
cold upsetting. 

Manufacturers seeking to improve their 
products through up-to-date metal specifi- 
cations can call upon Bridgeport's labora- 
tory for help in selecting high-strength, 
corrosion and wear resisting engineering 
alloys suitable for their specialized needs. 
Contact the nearest Bridgeport office and 
write for 128-page Technical Handbook. 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT « Established 1865 


fanaa. a 
— Mills at Bridgeport, Connecticut, and Indianapolis, Ind. 
a In Canada—Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 


COPPER - DURONZE—STRIP 





Usual slot design is rectangular, 
with sharp corners into which 
slot cell insulation must be 
creasedand coils must be pushed. 


shaped. Coil slips in easily and 
fills slot—no corner voids re- 
main to collect dirt and moisture. 





NEW METHODS ...NEW MATERIALS ...OPEN WAY 
TO LONGER ELECTRIC MOTOR LIFE 


An electric motor’s “muscle” consists of the 
“sinews’, or coils of wire, packed into slots in 
the stator of the motor. 

If these are “bruised”, or cramped or damaged 
while being put in—or if spaces are left for dirt 
or moisture to gather—protective insulation 
breaks down and electrical failures result. Most 
motor failures are caused in this way. 

Life-Line—industry’s all-steel motor—overcomes 
these common causes of motor failure. New, pear- 
shaped slots enable coils to be slipped into place 
without stress, eliminating need for tapping. No 
slot corners are left to require creasing of the slot 
insulation, nor to gather dirt in these voids. 


» Westi 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


ghouse 


oes 
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New electrical design is just one of the benefits 
Life-Line motors bring to builders and users of 
motor-driven equipment. Get the details on Life- 
Line’s smaller size, lighter weight, greater strength 
and smoothness. 

Life-Line motors, now built in sizes from 1-15 
hp, are available from stock in standard and 
near-standard types. “Specials” in Life-Line de- 
sign are available on short shipment. Other sizes 
and types—up to 200 hp—soon will be changed 
over to modern Life-Line design. Check your 
nearest Westinghouse office for deliveries—or 
write or wire today to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


J-21456 


Old slot shape frequently required 


many unfilled pockets for dirt, 
dust and moisture to accum- 
ulate and cause deterioration. 


Pockets are eliminated—cell in- 
sulation is lapped over and cov- 
ered by wedge. No sharp creas- 
ing of insulation is necessary. 
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tapping last wires of the coil into 


position with resulting possible 


damage orweakening ofinsulation. 


Life-Line “pear-shaped” slots per- 
mit coils to be inserted snugly into 
position without need for tapping 
or weakening of the insulation. 


LONGER LIFE ON THE JOB with freedom from 
electrical failures is assured by Life-Line motor man- 
ufacturing methods and new insulating materials. 
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CARBON ¢ GRAPHITE «- MOLDED 


SAVE MONEY ON 
PERMANENT MAGNETS 


Small Shapes « Odd Sizes 


Costwise as well 
as from a general 
efficiency stand- 
point, permanent 
magnets of Stack- 
pole Sintered Al- 
nico II often offer 
real advantages. 
Dies for many 
standard rectan- 
gular and cylindrical shapes are available. 
Beyond these, however, it is practical to 
adapt magnets of unusual shapes to eco- 
nomical sintered production simply by 
avoiding reentrant angles and having holes, 
slots and offsets aligned in the direction 
of molding pressure. Stackpole can pro- 
duce specific samples of Sintered Alnico 
II magnets without dies. This service is 
freely available to prospective users who 
send full details of required shapes, sizes, 
and quantities. 


MAKE A-C WELDING RODS 
LAST LONGER 


In welding and brazing operations, Stack- 
pole is qualified to render important aid 
because of its wide experience in this field. 
The many factors affecting efficient opera- 
tion have all been studied in detail to help 
develop a better product—a product for 
the unusual application, as well as a high 
quality electrode for every-day use. 

‘ This information has proved invaluable 
to many customers. Stackpole is anxious 


to expand the value of this experience, and 
will gladly furnish suggested procedure 
for any welding or brazing operation. Just 
write, stating the nature of the operation, 
including the rod size used. 


THERMITE RAIL BONDING 
WITHOUT EXPENSIVE 
EQUIPMENT 


The rail bonding molds shown below are 
typical of savings that can be effected by 
Stackpole engineers in adapting carbon 
products to new fields. On the job, a ther- 
mite mixture is ignited to melt copper 
which runs into the mold and forms a 
permanent bond. Thus Stackpole graphite 
molds facilitate making rail bonds rap- 
idly . . . and completely eliminate the 
necessity of extensive equipment. Other 
Stackpole carbon-graphite specialties in- 
clude a long list ranging from glass molds 
and dies to seal rings or graphite anodes 
—and, in addition, Stackpole engineers 
welcome inquiries which lead to the regu- 
lar production of non-standard items. 


RESISTANCE WELDING OR BRAZING CARBON ELECTRODES THAT 


UNTREATED 
after 500 
brazing 
operations 


LAST 3 to 4 TIMES AS LONG 


A field report covering actual experience with 
Stackpole resistance welding and brazing electrodes 


speaks for itself: 
“On a typical high temperature job where ordinary carbons 


**F** TREATED 
after 1300 


were changed hourly, Stackpole Carbons lasted all day.’’ 
Three to four times longer life is an extremely con- 


similar servative estimate. WRITE FOR SAMPLES. State shape 


operations 


and size required. Mention company connection. 


Engineering News 


FOR CRITICAL RESISTANCE 
AND 
VOLTAGE REGULATION 


Continuously adjustable rheostats formed 
of Stackpole Carbon and Graphite Discs 
provide an ideal method of varying re- 
sistance smoothly, dependably, and with 
absolute precision. The Carbon Pile is, of 
course, one of the oldest and best known 
means of making resistance adjustments. 
Recent Stackpole engineering, however, 
has greatly improved this very useful de- 
vice. Today, its application to the elec- 
trical industry has been imméasurably 
expanded. 

The new line of Stackpole Carbon Pile 
Resistors reopens many possibilities in con- 
nection with products and services which, 
in the past, have been only partially satis- 
fied by other types of variable. resistors. 
Write for the Stackpole “Continuously Ad- 
justable Carbon Rheostat Catalog.” 


WRITE FOR THIS BIG 
CARBON-GRAPHITE 
BOOKLET 


If you are interested in some of the amaz- 
ing things which have been accomplished 
with carbon and carbon materials, you will 
want a copy of the big new CARBON 
SPECIALTIES BOOK just off the press 
at Stackpole. In addition to a wealth of 
informative data, this new Catalog 40 de- 
scribes hundreds of items regularly pro- 
duced—and contains in- 

teresting evidence of the 

ability of Carbon and 

Graphite to solve a broad 

range of problems. 

Write for your copy 

today. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


“EVERYTHING IN CARBON BUT DIAMONDS” 


& 
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QUICK 

TRIP 

from 

DESIGN 

to DELIVERY 


As insulating parts and structural members, 
Taylor Phenol Fibre and Taylor Vulcanized Fibre 
have literally hundreds of applications in the 
electrical industry. 

Not the least of their advantages is the speed 
and versatility of fabrication. Sheets, rods, and 
tubes of Taylor Laminated Plastics machine with 
such ease, and such precision, that parts can 
usually be delivered to stock rooms well in ad- 
vance of requirements . . . helping to solve many 
a production headache. 

If you do your own fabricating, Taylor can 
supply you with Phenol Fibre, Vulcanized Fibre, 
or special formulations and with valuable 
advice to increase the speed of your production. 


. Contact insulation washer, stamped from 
Taylor Phenol Fibre sheet. 

. Switch insulator, stamped from Taylor 
Vulcanized Fibre sheet. 


. Support member, stamped from Taylor 
Phenol Fibre sheet. 


If you seek a source of supply for finished 
parts, Taylor again is your answer. Taylor's 
completely equipped Fabricating Service is always 
at your call. 

Whatever your problem, mechanical or elec- 
trical, our engineers will be glad to tell you 
exactly what Taylor can do for you. Write today, 
sending sketch or blueprint. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE « VULCANIZED FIBRE «© Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNA. Offices in Principal Cities Pacific Coast Plant: LA VERNE, CAL. 
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@ In our world of tomorrow that soon will be 
today, beauty plays a new and leading role. 
For modern designers have found beauty has 
in it the essence of utility. Auto-Lite’s great 
Bay Manufacturing Division reflects the 
importance of this new trend. Hére under one 
roof are the technical skills and production 
capacity for a new art rendefed in plastics 
including brilliantly coloréd elastomeric 
plastics, decorated metals and metal-plastic 
combinations. The artistic skill of Auto-Lite’s 
Art and Style Division is available on matters 


of design and development. 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 





plastics and metals 


ghee 


—_— F Tune in the Dick Haymes Show for Auto-Lite, Thursday, 9:00 P.M.—E.T. on CBS. 
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Progress in Motor Standards 


HE celebration of the fortieth anni- 

versary of the founding of one of 
the predecessor groups of the National 
Electrical Manufacturers Association, de- 
tailed elsewhere in these pages, recalls 
that broad as is its scope today, NEMA 
really began as an association of motor 
manufacturers. Considering what the 
electric motor has been able to contribute 
to modern living and industrial effi- 
ciency, it is fitting that the present Motor 
and Generator Section take time out to 
pay tribute to the surviving founders. 

Most trade associations have dual aims: 
To stimulate markets and promote the 
general interests of the industry; and to 
serve the needs of the consumer and 
thereby promote the general welfare. 
NEMA’s adequate wiring program is 
typical of the former aim and its stan- 
dardization work of the latter. From the 
beginning, the standardization of elec- 
trical apparatus and supplies has been a 
primary aim of NEMA. Of all its varied 
work on standards of materials, power 
distribution apparatus and electric power 
utilization equipment, NEMA’s motor 
standardization program has best served 
the interests of the consumer, industrial 
or otherwise. 


Motor standardization activity goes 
‘Y* back to the formation of the Amer- 
ican Association of Electric Motor Manu- 
facturers in 1908. There were then some 
thirty ‘“‘makes” of motors available. Dur- 
ing the two years of its existence the As- 
sociation made substantial progress in 
laying the groundwork for voltage, tem- 
perature and load rating standards. This 
work was expanded by its successor, the 
Electric Power Club, and reduced to 
writing in 1913. 

Adopting standards is a slow and 


oftentimes painful process. At times the 
obstacles to unification seem insurmount- 
able, largely because of the investment in 
existing tooling. It took 19 years from the 
time they were first considered imprac- 
tical to adopt standard frame and mount- 
ing dimensions, largely on the insistence 
of a big user group, the machine-tool in- 
dustry. The next step was setting up 
tolerances, involving reconciliation of 
manufacturing costs with user desires. 
The last step has been in creating motor 
standards relating to performance of va- 
rious classes of applications and torque 
ratings for given horsepowers. The lat- 
ter are largely a matter of definitions. 


+ HESE were ten years in the making. 

It takes time to effect compromises. 
Looking backward, most will agree that 
something worth while and tangible has 
been accomplished in the last forty years. 
It was a cleaning-up period rather than 
one of industrial revolution. The squir- 
rel-cage induction motor, which led to 
the complete motorization of industry, 
was a commercial reality some 20 or 25 
years before 1908. But standardization 
of sizes and ratings did make it possible 
to adopt mass production methods to the 
manufacture of integral horsepower mo- 
tors and led to lower costs. Mass markets 
for household appliances had the same 
effect on fractionals. 


R IGHT now we are in a period of di- 

gestion of recently announced rating 
standards and of the rerated frame sizes 
which are just now coming into active 
use, although adopted some years ago. 
But there should be no doubt that 
NEMA will continue to furnish the 
leadership in any further progress along 
the lines of motor standardization. 
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Physical Bases for Design of 
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Essential characteristics such as force-stroke relationships, 
weight, speed of action and power requirements are analyzed and 
the design considerations in each case are discussed in full. 


S MANY know, it is possible to build an electro- 
magnet to perform a given task by the simple 
expedient of trying enough magnets, varying 

both the size of the magnet and the characteristics of 
the coils, until they work. This is very expensive and 
time-consuming and does not usually give an optimum 
design nor the desired performance. For an intelligent 
design and application of an electromagnet it is neces- 
sary that a knowledge of the fundamental magnetic 
relationships governing electromagnets and their char- 
acteristics be available. 

It is the purpose of this article to give a resume of the 
basic considerations governing the design of efficient 
electromagnets and to point out those factors which 
determine their essential characteristics—namely, force- 
stroke relationships, weight for a given work, speed of 
action, and power consumption or sensitivity. 


Converting Electrical to Mechanical 
Energy with Electromagnets 


The purpose of a magnet is to produce a force through 
a stroke by converting electrical or stored magnetic 
energy into mechanical energy. The primary process of 
conversion from electrical energy is by reason of the 
exciting current of the magnet flowing against the volt- 


Fig. 2 (Above)—Elements of performance of the elec- 
tromagnet in Fig. 1. Under ideal conditions the work 
potentially available in the magnetic system would be repre- 
sented by the rectangle OCBDO and the work actually con- 
verted by the magnetic process is OABHO. The ratio of 
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age induced by the changing flux of the magnet. Refer- 
ring to Fig. 1, when the switch is closed current will 
build up in the exciting coil causing the magnetic flux 
® to build up. Assuming the plunger to be in the open- 
gap position, the manner in which this flux builds up is 
shown by the line OA of Fig. 2. As it builds up, the flux 
induces a voltage in the exciting coil acting against the 
current flow, thereby causing the supply circuit to do 
work on the magnet. This work is represented by the 
area OAGO, and is largely stored in the working air 
gap of the magnet as magnetic energy. If the plunger 
is now allowed to move to the end of its stroke the flux 
will build up further along the line AB, and more 
energy, equal to the area GA BDG, will be taken from 
the electrical circuit. During this latter step mechanical 
work will be done. 

To determine how much of this energy will appear as 
mechanical work, it is merely necessary to allow the 
flux to build up to its final state at B without any 
mechanical work being done. This is accomplished by 
first moving the plunger to the closed-gap position and 
then closing the circuit, which will cause the flux to 
build up along the line OH B, taking energy from the 
circuit equal to the area OH BDO. As the final magnetic 
state of the magnet is the same whether point B is 


the latter to the former is a measure of merit of design. 

Fig 3 (Right)—Graph for determining optimum condi- 

tions in the magnetic circuit of an electromagnet. Maxi- 

mum value of useful work, with a given magnetomotive 
force, eccurs when angles a; and a, are equal. 
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Fig. 4—Demagnetization curve for the iron parts of 
the circuit using the magnetization curve of the final 
air gap to determine the residual flux, 


reached via A with motion or via H without motion, 
the increase in energy required with motion represents 
the mechanical work done during the motion. Hence, 
the energy converted by magnetic process equals area 
OABDO minus area OHBDO, the result being ex- 
pressed im joules. 

Under ideal conditions this area will reach a maximum 
equal to OC BDO, which represents the work potentially 
available from the materials used. Consequently, in 
Fig. 2, the effectiveness of the design can be measured 
by the ratio of the area OA BHO to the area OCBDO. 
Ths ratio is known as the magnetic efficacy, n, and is ¢ 
measure of the merit of the design. 
Thus, 

actual mechanical work =7®NI 
where 
® = maximum flux of the magnet in webers 
NI = magnetomotive force of the exciting coil 
in ampere-turns. 

In a practical magnet the three loss areas of Fig. 2, 
OCAO, OHBEO and EBDE, reduce the magnetic effi- 
cacy from the ideal value of 1 to between 0.55 and 0.35. 
Consequently, an important problem in the design of 
an effective electromagnet is to reduce these loss areas 
to minimums and so maintain a high magnetic efficacy. 
These factors are discussed below. 

Stored energy at the end of the stroke (loss area EBDE)— 


(joules) (1) 
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This represents the energy stored in the iron parts of 
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Fig. 1—Schematic cross-section of typical 
d-c electromagnet with terminology em- 
ployed in this article. 


the magnetic circuit and in the air gaps that may be 
present at the end of the useful stroke. An air gap may 
be necessary to prevent sticking or, as in the case of a 
plunger magnet, a fixed air gap between the sliding 
plunger and the shell is necessary as shown in Fig. 1. 
If the exciting magnetomotive force is higher than 
optimum, or if the gaps are unusually large, this 
energy will be large. 

The energy stored in an air gap is proportional to 
the volume of the gap and the square of the gap flux 
density. Where a fixed gap remains in the magnetic 
circuit, as in a plunger magnet, it should be made 
large in cross-section and short in length. Where it is 
used to prevent sticking, it should be made as short as 
is consistent with accomplishing its purpose. 

The energy stored in the iron is proportional to the 
product of the area between the falling branch of the 
magnetization curve for the iron and the flux density 
axis, and the volume of the iron. For any given satura- 
tion density the former is dependent on the quality of 
the iron, being least for soft iron which has been an- 
nealed as compared with a harder material with higber 
‘arbon content which has not been annealed. The 
volume of the iron required can be reduced to a mini- 
mum by operating it at its optimum saturation density. 
For any given iron, the loss per unit volume can be 
reduced to a minimum by annealing the iron before 
final assembly. The magnitude of this loss is of the 


order of 10 to 20 per cent of the potential work. 

Hysteresis loss (area OHBEO)— This is entirely a mag- 
netic loss and depends only on the quality of the iron 
used. For the lowest loss a pure soft grade of iron 
should be used which has been annealed after fabrica- 
tion. The hysteresis loss will vary from about 3 to 15 
per cent of the potential work, the low value being for 
pure, soft, annealed iron and the high value for steel 
like one-half hard SAE 1020. 

Flux linkage at the initial position to produce required 
starting force (loss area OCAO)—The magnet to be 
useful must develop a given starting force at the begin- 
ning of its stroke. To do this, a definite amount of flux 
is required, and the extent of the loss of potential work 
is approximately equal to one-half the product of this 
initial flux and the magnetomotive force required to 
produce it. This is not an energy loss but represents 
additional mechanical work that could have been ob- 
tained from the materials used. Actually the work lost 
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Fig. 5—Variation of weight economy with index num- 
ber for various types of pole faces. 


cannot be usefully employed because the force associ- 
ated with it is less than the minimum requirements of 
the design. However, by employing the proper magnet 
type (pole-face shape) for the job this loss can be re- 
duced to a minimum, resulting in a design of minimum 
dimensions for a given force and stroke. The loss in 
potential work due to this cause is relatively high, of 
the order of 30 to 40 per cent for the usual magnet of 
good design. 


Basic Electromagnetic Force Relations 


Direct conversion from electrical energy into mechanical 
work—Certain types of magnets are capable of a direct 
conversion from electrical energy into mechanical work 
in the same manner as occurs in a d-c electric motor. 
In fact, the process is the same and exactly the same 
electro-magnetic force laws apply to both. This magnet 
type is the solenoid and plunger (Fig. 11) where the 
force is developed by the flux leaking from the plunger 
across the windings to the shell. As the plunger moves 
along its stroke, it carries its flux with it, causing the 
flux to cut across the windings and thereby generating 
a voltage counter-acting the supply voltage. The in- 
stantaneous rate of energy conversion from the supply 
is equal to the product of this voltage by the coil current. 

The force formula applying to this type of action is 


force = KH ®, (Ib) (2) 
where 

K = aconstant depending on the losses in the 
iron used, and for ordinary irons is about 
7.54. 

H = magnetic intensity of the solenoid wind- 
ing in ampere-turns per in. 

®, = flux of the plunger in webers (one weber 
= 10° maxwells or lines) which leaks 
across the winding space. 

This force action, besides being the main motivating 
factor in solenoid and plunger magnets, also is a con- 
tributing factor in other types of magnets where leak- 
age flux from the plunger or moving part leaks across 
the windings. 

Magnets operating on this principle -have a very 
definite limitation as regards speed of action. This 
limitation is exactly the same as that for a d-c motor— 
namely, the operating speed is such that the difference 
between the supply voltage and that generated by the 


plunger velocity is just sufficient to pass enough current 
through the coil to give a force sufficient to overcome 
the load. 


Conversion from magnetic energy into mechanical work— 
Many magnets first convert the electrical energy taken 
from the supply into magnetic energy and then con- 
vert this magnetic energy into mechanical work. This 
is the most common type of force action, and occurs in 
all those types (Figs. 6, 7, 8, 9, 10, 12 and 13) where 
there is a direct approach of magnetized surfaces, or a 
change in the permeance of the working gap produced 
by other means. The site of the magnetic energy useful 
for conversion is always an air gap where the energy is 
stored by virtue of a flux maintained through the gap. 
As might be expected, the force developed can be calcu- 
lated directly from the stored energy of the gap. Thus, 

stored energy = 4 @® NI = % BSHg 


4 & 


os (joules) (3) 
where 

B = flux density of the gap in webers per 
sq in. 

S = area of the gap in sq in. 

g = length of the gap in in. 

# = permeability of air in webers per ampere- 
turn per in. 

H = magnetic intensity in the gap in ampere- 
turns per in. 


Mechanical work = force X stroke (4) 


Equating (3) and (4) and noting that the maximum 
possible stroke is g, we obtain 


» oO 
= 


force (joules per in.) (5) 


which is a well-known formula for the special case of 
two parallel plane magnetized faces. 
The general formula which covers all forces derived 
by a direct conversion of magnetic energy is 
-_ Di oT i ; 
force = = F.2. — (joules perin.) (6) 


2 ds 
where 
F, = magnetomotive force available across 
the working gap in ampere-turns 
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Fig. 6—Characteristics of a lifting magnet, showing 
the effect of large force and short stroke with optimum 
gap permeance. 
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‘ig. 7T—Effects of a reduced cross-section of the work- 
ing gap, relative to the stroke which is now much longer 


than in Fig. 6. 
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Fig. 9—Step-faced plunger, shown to complete the 
series and to afford comparison with Fig. 13, with 
which this has similarities. 
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— rate of change of permeance of the work- 
as 


ing gap in webers per ampere-turn per in. 
Some special cases of formula (6) are as follows: 
Parallel plane surfaces (as illustrated in Figs. 6, 7 
and 12): 


force = (psi) 


Flat-faced lifting magnet (as illustrated in Fig. 


force = ae (Ib) 
11.45 


Flat-faced plunger magnet (as illustrated in Fig. 7 


B22 
force = at (Ib) 


22.9 
Cone-faced plunger magnet (as illustrated in Fig. 8): 


force = oy core (Ib) (10) 


22.9 
axial force (as illustrated 


(+4) Fe 


force = —— (Ib) (11) 
1,125,000g 


Coaxial cylindrical surfaces 
in Fig. 9): 


Coaxial cylindrical surfaces 
illustrated in Fig. 13): 


torque about axis (as 


i(r+8) 


torque = ————_-_ F,,? (Ib-in.) (12 
ee 141500009 ° * ) (12) 


where 
B = flux density in the working gap in kilo- 
maxwells per sq in. 
F, = magnetomotive force across the gap in 
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Fig. 8—Showing the use of a conical-faced plunger. A 
60-deg conical plunger gives just four times the stroke 
with one-fourth the force for maximum useful work. 


Useful Work — in, ibs. 


10—Tapered-plunger magnet shown in the same 
and scale as those in preceding figures, for 
comparison therewith. 


equation (11) or both gaps in equation 
(12). 
length of the radial gap in in. 
radius of the plunger or inner core in in. 
angle between the cone face and a plane 
perpendicular to the plunger axis. 

l = axial length in in. 

In magnets of this type operating from a change in 
stored magnetic energy, the speed of action is de- 
termined almost entirely by the time required for the 
stored energy to build up to a value sufficient to create 
the necessary starting force. This time is entirely a 
function of the bulk of the magnet and the power 
available for excitation, assuming that eddy-currents 
in the iron core are not a limitation. Fast operation is 
produced by reducing the necessary starting stored 
energy to a minimum and increasing the available 
power for excitation. 


Magnetic Circuit Calculation 


The magnetic circuit equation— Magnetic circuit calcu- 
lations are necessary to determine whether the coil and 
magnetic circuit will produce the requisite flux density 
necessary to give the required force and stroke. The 
basic magnetic circuit equation is 

NI = F, + F; (13) 
where 
NI ampere-turns of the coil. 
F, = magnetomotive force across the work- 
ing gap. 
F; = magnetomotive force used in the iron 
parts of the magnetic circuit. 
The magnetomotive force across the working gap, F,, 
may be written as 
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Fig. 11—The long-stroke electromagnet which can be 
made with a stroke of any length, limited only by the 
length of the coil used. 
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where 

P, = permeance of the working gap in kmax 
per ampere-turn. 
flux of the working gap in kmax. 
flux density of the working gap in kmax 
per sq in. 

g = length of the working gap ir in. 

uw = permeability of air, equal to 0.00319 

kmax per ampere-turn per in. 
The magnetomotive force required to send the flux 

through the iron parts, F;, can be written as, 


Fi = = Hil; (15) 


ed 
B 


where 
H; = magnetic intensity in the iron in any 
length 1; of constant cross-section. 
= = indicates the summation of all the vari- 
ous (Hjl;)’s comprising the magnetic 


circuit. 
Substituting equations (14) and (15) into (13), we have 
Win 28 4 Sows, (16) 
be 


Equation (16) must be satisfied to the extent that the 
value of B produced by the available coil ampere-turns 
is at least as large as that necessary to give the required 
force as determined from the appropriate force equa- 
tion. This equation cannot be solved analytically be- 
cause >H;l; must be evaluated from the magnetiza- 
tion curve for the iron used. The usual method is to 
solve it graphically by calculating 2H; for a series of 
values of B and plot the resulting points to give the 
magnetization curve for the iron parts of the magnetic 
circuit asshown by the curve OA B of Fig.3. The equation 
is then solved by drawing the air gap saturation curve 
CD from a point C on the axis of abscissas equal to the 
coil magnetomotive force and with a negative slope 
equal to the air gap permeance. The intersection of 
this straight line with the iron magnetization curve at 
A is the operating point, giving the value of flux that 
will be produced by the coil magnetomotive force. 


Considerations for maximum useful work—For every 
magnetic circuit, there is a particular value of air gap 
permeance that will give a maximum value of useful 
work (maximum product of the starting force by the 
stroke) for a given coil magnetomotive force. Referring 
to Fig. 3, this optimum occurs when the slope of the 
tangent EAF to the magnetization curve OAB at the 
operating point A is numerically equal to the slope of 
the air-gap magnetization curve CD, or when angle 
a; equals angle az. The useful work is equal to the area 
AHC, which is maximum at the optimum. 
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Fig. 12—Electromagnet with polar enlargements which 

enable the designer to adjust the air-gap permeance 

curve to the stroke, providing an optimum intersection 
with the magnetization curve, as in Fig. 3. 


Any design for a particular purpose will be controlled 
by one or more of the following factors: 
1. Temperature rise. 
2. Small power input. 
3. High-speed operation. 
4. Low residual effects. 

Temperature rise— The temperature-rise limitation ap- 
plies to all tractive magnets where the power is un- 
limited and minimum size is the urgent requirement. 
The maximum allowable temperature rise together with 
the period and frequency of excitation will determine 
the number of ampere-turns which can be developed 
in a given coil size, or the minimum coil size for a given 
number of ampere-turns. The ampere-turns being thus 
determined, maximum useful work will be obtained 
whe» the limitations for an optimum design as described 
in connection with Fig. 3 are observed. 

Certain precautions should be observed in designing 
the magnetic circuit. The area of the iron parts should 
be so chosen that the flux density in all parts of the 
magnetic circuit will be near its optimum. The optimum 
density will vary with the quality of iron and the type 
of service for which the magnet is to be employed. 
Magnets designed for relatively large amounts of work 
and for short times of excitation should have a rela- 
tively high flux density, of the order of 100 to 115 kmax 
per sq in., while magnets designed for relatively small 
amounts of work and longer times of operation should be 
designed for a lower flux density, from about 80 to 
100 kmax per sq in. The only way that one can check 
the design of the magnetic circuit for optimum flux 
density is by the construction shown in Fig. 3 for maxi- 
mum useful work. In general, it will be found that for 
an optimum design, a fairly definite percentage of the 
coil ampere-turns will be used in the iron parts of the 
magnetic circuit. This will vary from 10 per cent for 
soft annealed iron to about 25 per cent for the harder 
unannealed iron. 

A design can be made optimum for any material re- 
gardless of its magnetic characteristics. However, for 
a given weight of magnetic material, the quality and 
characteristics of the material will determine how much 
work can be obtained. The lower the hysteresis loss 
and the higher the saturation density, the more work 
will be available. 

Another important consideration is magnetic leak- 
age. It is obvious that the magnetic circuit should be 
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arranged so that the magnetic leakage, that is, the 
flux which is not usefully employed in the working air 
gap, is reduced to a minimum. In plotting the mag- 
netization curve of Fig. 3, this leakage flux must be 
taken into account by computing the curve for the 
actual values of flux density in the iron parts including 
the leakage flux. Also, in drawing the air gap permeance 
curve of Fig. 3 to determine the optimum, one must 
include the effects of fringing permeances around the 
working gap. 

Small power input—This as a class includes those 
relays and other special magnets where the power 
input must be held to a minimum. The general con- 
siderations are the same as for those magnets designed 
with temperature rise as a limitation, except that they 
will be designed to have their optimum for lower levels 
of saturation and current density. Under these condi- 
tions, for a usual-sized magnet, it will be found that 
the coil ampere-turns are very low and hence, in order 
to get an efficient design, it becomes necessary to use a 
magnetic material which has a relatively high permea- 
bility in the range for low flux density. Thus, such a 
design will automatically require special material, such 
as low-carbon content pure iron, high-silicon steels, or 
one of the various permalloys such as those having 50 
or 78 per cent nickel. The former materials are im- 
proved for this purpose if they are hydrogen-annealed 
after fabrication while for the permalloys it is manda- 
tory to hydrogen-anneal after fabrication if the ex- 
pected results are to be obtained. 

High-speed operation— When a magnet is to be de- 
signed for high-speed operation, the optimum condi- 
tion as set forth in Fig. 3 will still apply but, in addition, 
it becomes necessary to watch other factors. The 
criterion for high-speed design is to reduce the induct- 
ance of the magnet and increase its power input. This 
means that the bulk of the magnet should be reduced 
to a minimum, using the smallest possible coil, and 
the power input to the coil should be raised to the 
maximum amount possible. Where extreme speed is 
necessary, or where the magnet is of large size, it be- 
comes necessary to prevent the flow of strong eddy- 
currents which will momentarily counteract the effect 
of the main winding, thereby increasing the time of 
action. For the smaller magnetic circuit, this can be 
accomplished by using high-resistivity material such as 
high-silicon steel or nickel-iron. In the larger magnetic 
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Fig. 14—Tractive effort obtained with the same mag- 
netic intensity in magnets made of different materials, 
Ferrocobalt shows advantages over iron. 
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Fig. 13—An electromagnet with an armature having 
rotary motion but otherwise similar in characteristic 
performance to that shown in Fig. 9. 


circuit it becomes necessary to slot the magnetic 
structure or to resort to laminating. Increasing the 
power input is effective in either one or both of the 
following ways: If the increased power is used to in- 
crease the coil resistance, then the time constant L/R 
is automatically reduced because of the inereased value 
of R, and L is reduced somewhat because of the de- 
creased space required by the coil and the consequent 
decrease in the length of the magnetic circuit and the 
attendant leakage; if the coil size is left the same the 
increased power will permit reaching the operating 
value of ampere-turns faster because the final steady- 
state value of ampere-turns has been increased, and 
also because the induced voltage during motion will 
be less effective to reduce the ampere-turns. 

Low-residual effects—In many relays or control mag- 
nets, it is necessary to reduce the residual force to the 
least value possible. In these cases one must use a ma- 
terial having a low coercive intensity, such as very 
low-carbon steel, silicon steel, or the nickel-irons, taking 
care to properly anneal the iron after fabrication. Which 
of these materials is the most economic will depend 
upon the particular design. 

Residual flux calculations— When the exciting current 
is removed, the flux remaining in the magnetic circuit 
is known as the residual flux and the force produced by 
this flux as the residual force. Usually this force is un- 
desirable and in many instances it is necessary to pre- 
determine its magnitude. The magnetic circuit equation 

(Continued on page 160) 
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LECTRONIC and _ electromechanical devices 
have been effectively integrated in “Intelex,” a 
remotely controlled automatic system for mak- 

ing airline reservations. Developed and built by en- 
gineers of the International Telephone and Telegraph 
Corporation, it is said to make possible the replace- 
ment of the present complicated and costly system of 
manual recording of reservations and to offer signi- 
ficant improvements in speed and accuracy. The new 
system, it is said, can also be applied to other fields 
where similar functions are involved, such as equip- 
ment for inventory control, scheduling of machine op- 
erations, department store credit authorization, book- 
keeping operations, and the like. 

Basically, the Intelex system utilizes conventional 
teleprinter circuits in combination with a centrally 
located machine that through appropriate circuits does 
a job of electrically translating the original interroga- 
tion, selecting available space, recording, and relay- 
ing the reply to the point of inquiry. All of this can 
be done in the matter of a minute or two, or even 





The “brains” of Intelex, the electrically operated, re- 
motely controlled automatic system for making airline 
reservations. Shown,at this unit are E. M. S. McWhirter 
(left) and H. J. Ward, 1.T.&T. engineers associated 


with this development. 
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Remotely Controlled Automatic 
System for Airline Reservations 








less. It is interesting to note that the equipment utilized 
in the machine is of the type found in automatic tele- 
phone exchanges and that the design engineers have 
employed only standard components tested by many 
years of use on other applications. 

In designing the system it was necessary to provide 
for the following five steps in the reservation sequence : 

(1) The request for space is transmitted by tele- 
printer from the point of origin. 

(2) This message is translated into a form suitable 

for operating the reservation equipment. 

3) Operation of the reservator. 
4) Translation of the reservator reply into tele- 
printer code. 

(5) Transmission of the reply back to the calling 
ticket office. 

Concurrently, the following four steps were required 

for the recording system: 

(1) Printed records in each ticket office of all mes- 
sages. 

Printed records of all messages on a monitoring 
machine located in the central office. 

(3) A selective record of all reservations and can- 
cellations on a separate logging teleprinter in 
the central office. 

(4) When accepted reservations bring the total to 
within five seats of capacity for a flight, this 
information is transmitted simultaneously to all 
ticket offices. 

Certain auxiliary facilities are also provided. 

An order message is initiated on a teletype printer 
at a remote ticket office and is transmitted in the 
form of six code groups, each group indicating a com- 
ponent of the order, such as office of origin or flight 
number. The final letter is the termination signal. 

Reference to the block diagram will indicate the es- 
sential elements of the reservation equipment. It will 
be noted that the incoming message in teleprinter code 
is translated into a special Intelex code in the elec- 
tronic translator. The latter device then routes indi- 
vidual code groups to the proper register. 

The reservator uses simultaneously the information 
stored in all of the registers. On the basis of informa- 
tion so obtained appropriate circuits are completed to 
relays that correspond to the particular flight, date, 
starting and terminating airports called for in the 
original order. 

This provides a path to one or more stepping 
switches called ledgers. A ledger switch represents a 
flight between two adjacent airports for a particular 
day and has a set of contacts, one for each reservation. 
A reservation is made by advancing the switch to the 
next contact. Because the action may be to reserve, 
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cancel, or inquire, the ledger switch cannot be con- 
trolled directly from the space register but must be 
under the influence of the action register as well. 

The space and action registers are connected to a 
comparator, which also receives information from the 
ledger as to the number of reservations already made. 
If the space requested is available, the comparator 
will operate the ledger through a computer. If the ac- 
tion is for a cancellation, the computer will determine 
how many steps the ledger switch, which operates in 
one direction only, must be advanced to assume a posi- 
tion equivalent to having been stepped in the reverse 
direction. 

The comparator also operates the outgoing registers, 
which receive in addition a serial number for the 
transaction from a serial allotter, actuated by the 
computer. The order in which the code groups from 
the outgoing registers are transmitted to the teleprinter 
line is determined by the distributor. The sender per- 
forms the reverse function of the translator, converting 
the code to teleprinter code for return transmission 
to the ticket office. 

Interesting electronic circuits are used for conver- 
sion of the 5-unit mark-space teleprinter code into the 
pulse and relay-control codes required for the opera- 
tion of the Intelex. Brief descriptions of the major 
circuits, the translator and sender units, now follow: 


The translator employs an electronic impulse counter 
controlled by a relay that is operated by the mark 
and space sequence of incoming signal. It is arranged 
to complete a count for a particular mark - space 
sequence, The counter is driven by an impulse genera- 
tor operated as a start-stop circuit to conform to the 
synchronous principle of the telegraph code. The 32 
codes are obtained by arranging the counters in an in- 
verted pyramid of mark-space pairs, so that a particu- 
lar sequence causes the counter to run to one of 32 out- 
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Standard, time-tested components and equipment simi- 
lar to automatic telephone switching apparatus are 
used in Intelex. 


Each outlet terminates in a cathode-follower 
circuit from which a potential is available for the asso- 
ciated circuits. 

The sender employs an electronic impulse counter 
arranged to operate a relay in the required sequence 
of mark and space signals. The counter is driven by an 
impulse generator that maintains the required speed 
of operation. The printing telegraph uses a total of 
32 codes, and the gas-tube counters are connected in 
a converging pyramid of mark-space pairs so that a 
particular 5-unit sequence is completely determined by 
one of 32 starting points. 


let wires. 
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\ HWA Marks a 40th Anniversary 


Hot Springs dinner, sponsored by Motor and Generator Section, recalls that, 
although officially only 22 years old, NEMA is a direct descendent of the 
American Association of Electric Motor Manufacturers, formed in 1908. 








S. L. Nicholson William C. Johnson Gerard Swope 
First president of the American As- President of NEMA, 1947-48. Execu- Honorary president, General Electric 
sociation of Electric Motor Manufac- , tive vice president, general machinery Company, first president of NEMA, 
turers, 1908, Westinghouse executive. division, Allis-Chalmers Mfg. Co. 1926. On the Board until 1940. 
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FIRST OFFICERS IN 1908 
President: S. L. Nicholson, 
Westinghouse Elec. & Mfg. Co. 
Vice President: Class A - C. F. McGilvray 
Robbins & Myers Co 
Class B- R. J. Russell 
Century Electric Co 
Class C - F. S. Hunting 
Ft. Wayne Electric Works 
(Now part of General Electric Co.) 
Secretary - Treas.: W H. Tapley (staff) 


AMERICAN ASSOCIATION OF 
ELECTRIC MOTOR MANUFACTURERS 
Hot Springs, June 2, 1908 
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On its own as Social 
Club with dissolution 


of Council in 1926. ! 
een ap anen ee am eoame al 


Name changed to 
ELECTRIC POWER CLUB 
November 2, 1910 
Motors and Generators 
































FIRST NEMA OFFICERS IN 1926 perenne ship guaesarl weaigaad - 
President: Gerard Swope, 1 Scope enlarged to include makers of } ASSOCIATED MANUFACTURERS 
| General Electric Co : control equipment and transformers | OF ELECTRICAL SUPPLIES 
Vice President: Clarence. L. Collens, dear eas ; May 9, 1915 


Reliance Electric & Engrg. Co. 





, J. M. Curtin, 
re oo Ce. ELECTRICAL MANUFACTURERS COUNCIL 
» SERVES ERUTEY, February 7, 1916 
The Wiremold Co. 


Electric Storage Battery Co. Nd E mM A 


Treasurer: J. W. Perry, 58 


Johns-Manville Corp. ee 


Managing Director: Alfred E. Waller 

















L. B. F. Raycroft, Ce d 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
September 1, 1926 
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Founder Group of American Association of Electric Motor Manufacturers 
at Fassifern Farm, Hot Springs, Va., June 2, 1908 





1. W. A. Layman, Wagner Elec. Mfg. 11.*O. W. Jantz, Jantz & Leist Elec. Co. 22. Edw. F. Davison, Rochester Elec. 
Co. 12. R. J. Russell, Century Electric Co. Motor Co. (now Electric Products 

2. J. W. Ham, General Elec. Co. 13. F. S. Hartman, Northern Elec. Mfg. Corp., Cleveland) 

3. *E. R. Harding, Holtzer-Cabot Elec. Co. Co. 23. L. J. Osborne, Fairbanks, Morse & 

4. Chas. H. Roth, Roth Bros. & Co. 14.*C. F. McGilvray, Robbins & Myers Co. 

5. *A. H. Whiteside. Allis-Chalmers C &.. 24. Rodman Gilder, Crocker-Wheeler Co. 

6. W. B. Elliott. The C. & C. Elec. Co, 15: *Chas. W. Holtzer, Holtzer-Cabot Elec. 2° 5. L. Nicholson, Westinghouse Elec. & 


‘ ny Co. 
(now Burke Electric Co.) ° 


- 16. *B. C. Kenyon, Diehl] Mfg. Co. 
17. *A. B. Owen, Ridgway Dynamo & En- 


7.*L. A. Osborne, Westinghouse Elec. & 
Mfg. Co. 

8. *C. S. Reno, Triumph Electric Co. 

9. J. C. McQuiston, Westinghouse Elec. 


gine Co. 


Mfg. Co. 
26. D. C. Durland, Sprague Electric Co. 


27. *W. J. Warder, Jr., Roth Bros. & Co. 
28.*Geo. H. Wheelock, Ellwell-Parker 
Elec. Co. 


18. F. S. Hunting, Ft. Wayne Elec. Works 99, *J. C. Hobart, Triumph Electric Co. 


: (now General Electric Co.) 30. John B. Milliken, Crocker-Wheeler Co. 
& Mfg. Co. 19. *S. L. Hadley, Fairbanks, Morse & Co. 31. Clarence L. Collens, Reliance Elec. & 
10. *Chas. D. Jenney, Jenney Elec. Mfg. 20. C. H. Chalmers, Elec. Machinery Co. Engrg. Co., 30-31 NEMA Pres. 


Co. 21. *James Burke, Burke Electric Co. 


* Deceased. 





ORTY YEARS of trade association activity in 

the electrical manufacturing industry is being 

commemorated at a dinner at The Homestead, 
Hot Springs, Va., on June 1. This affair was arranged 
by the Motor and Generator Section of NEMA in 
honor of the organization on June 2, 1908, of the 
American Association of Electric Motor Manufactur- 
ers, one of the earliest predecessors of NEMA. The 
dinner is planned to celebrate both the achievements of 
the electric motor manufacturing industry and its con- 
tribution to American progress in the past four dec- 
ades as well as to honor the surviving participants of 
the 1908 meeting, several of whom were expected to 
attend the dinner. The original group who attended 
the 1908 meeting at the Fassifern Farm, Hot Springs, 
is pictured above. Actually the American Association 
of Electric Motor Manufacturers was the second trade 
association of electrical manufacturers, The first was 
organized in 1905 when a group of manufacturers of 
wire, glass insulators and wiring devices met to form 
the Electrical Manufacturers Club. As indicated on 
the facing page, this club was one of the three spon- 
sors of the Electrical Manufacturers Council in 1916 
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but since the formation of NEMA in 1926, the Elec- 
trical Manufacturers Club dropped its affiliation and 
has not performed any of the functions of a trade as- 
sociation since that time. 

Membership in the American Association of Electric 
Motor Manufacturers at first was limited to companies 
engaged in the manufacture of electric motors. When, 
in 1910, the association changed its name to the Elec- 
tric Power Club, membership was enlarged to include 
manufacturers of electric generators. In 1913 the 
scope was broadened further to include firms engaged 
in the manufacture of other forms of electrical appa- 
ratus such as control equipment and transformers, as 
distinguished from electrical supplies and appliances. 

The first president of the Electric Power Club was 
J. C. Hobart, Triumph Electric Company, which later 
became the Triumph Ice Machine Company, Cincin- 
nati, now no longer manufacturing. Mr. Hobart was 
a member of the executive committee of the Amer- 
ican Association of Electric Motor Manufacturers in 
1908. 

When the EPC was five years old, the Associated 
Manufacturers of Electrical Supplies came into the 
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R. J. Russell 

Vice president and secretary, Century Chairman of 
Electric Company, was among the Electric & 
founders of AAEMM and one of its 
original vice presidents. NEMA 1929.31. 
picture. It was primarily concerned with the interests 
of manufacturers of electrical supplies and of mate- 
rials entering into electrical construction, in manufac- 
turing, engineering, safety and related problems. 

The Electrical Manufacturers Council was formed 
in 1916 to coordinate the work of the Electrical Manu- 
facturers Club, the Electric Power Club and the Asso- 
ciated Manufacturers of Electrical Supplies, although 
each continued to function separately. After the coun- 
cil had been operating for some years, it appeared de- 
sirable to reorganize the trade association structure of 
the electrical manufacturing industry so as to include 
in it the Electric Power Club and the Associated 
Manufacturers of Electrical Supplies but to omit the 
Electrical Manufacturers Club, which was not strictly 
a trade association. This led to the formation of the 
National Electrical Manufacturers Association on Sep- 
tember 1, 1926, and the dissolution of the Electrical 
Manufacturers Council. 

The original NEMA Constitution provided for an 
Apparatus Division, a Supply Division and a Policy 
Division, Shortly thereafter provision was made for 
a Radio Division and an Appliance Division. 

Today NEMA has nine major subdivisions: Appli 
ances, Illuminating Equipment, Signalling and Com- 
munication Equipment, Industrial Apparatus, Build- 
ing Equipment and Supplies, Insulating Materials, 
Wire and Cable, Generation, Transmission and Distri- 
bution Apparatus, and Miscellaneous Equipment. The 
Motor and Generator Section is in the Industrial Ap- 
paratus division. 

NEMA’s engineering activities are a most important 
part of its contribution to the electrical manufactur- 
ing industry. The principal work relates to codes and 
standards. The association has been closely associated 
with the progressive development of the National Elec- 
trical Code and to a lesser extent the National Elec- 
trical Safety Code. It has lent technical assistance 
to the development of state, county and city electrical 
codes. One of the earliest and most important of 
NEMA efforts has dealt with meter and generator 


Clarence L. Collens 


Engineering Company, 
founder of AAEMM, president of 











A. H. Tinnerman 
Vice president, Wagner Electric Cor- 
poration. A founder of the American 
Association of Electric Motor Manu- 
facturers in 1908. 


board, Reliance 


Chronology of NEMA Presidents 

1926-28 GERARD SWOPE, General Electric Com- 
pany 

1928-29 H. B. CROUSE, Crouse-Hinds Company 

1929-31 CLARENCE L. COLLENS, The Reliance 
Electric & Engineering Company 

1931-32 J. H. TRUMBULL, The Trumbull Electric 
Mfg. Company 

1932-34 J. S. TRITLE, Westinghouse Electric & 
Mfg. Company 

1934-36 F. C. JONES, The Okonite Company 

1936-37 F. R. FISHBACK, The Electric Controller 
& Mfg. Company 

1937-38 D. H. MURPHY, The Wiremold Company 


1938-39 C. L, PIERCE, JR., Hubbard & Company 


1939-40 CC. E. SWARTZBAUGH, The Swartzbaugh 


Manufacturing Company 

1940-41 E. O. SHREVE, General Electric Company 

1941-42 GEORGE C. THOMAS, JR., The Thomas 
& Betts Company 

1942-43 MAX McGRAW, McGraw Electric Com- 
pany 

1943-44 LEONARD KEBLER, Ward Leonard Elec- 
tric Company 

1944-45 A. C. STREAMER, Westinghouse Electric 
Corporation 

1945-46 R. L. WHITE, Landers, Frary & Clark 

1946-47 R. STAFFORD EDWARDS, Edwards and 
Company 

1947-48 WILLIAM C. JOHNSON, Allis-Chalimers 


Manufacturing Company 





standards, as detailed on the facing page. In addition 
about fifty standards have been issued relating to in- 
sulating materials, wire and cable, fittings, and specific 
electrical apparatus as well as certain appliances. 
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LARGE ALTERNATING CURRENT MOTORS — 
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Edward D. Helm 
Vice  president,, 
Electric and 


Reliance 
Engineering 
Company and present chair- 


man of NEMA Motor and 


Generator Section. 





Review of NEMA Motor Standardization Activity 


L'THOUGH the American Associa 
A tion of Electric Motor Manufac- 
turers was in existence for only two 
years (1908-1910) a good deal was ac- 
complished in developing standard volt- 
age, temperature and overload ratings 
for various types of large and small 
d-c and a-c motors. 

This work was expanded by the Elec- 
tric Power Club, which also developed 
speed rating, frequency, plate marking, 
shaft diameter, and other standards as 
well as definitions for various classes 
of motors and their component parts. 
These standards were first published in 
1913 and were revised periodically in 
the Electric Power Club Handbook. 
Pages from the 1914 handbook are 
shown above. Standards for transform- 
ers, industrial control equipment, and 





(Left) Early form of d-c fan motor bearing the “Thomas 
original conception led to the development of the induction motor by Westinghouse; (right) a lhp “self-starting” 
single-phase motor offered by General Electric in 1902. 
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other types of apparatus were added 
as the scope of the Club was expanded. 

In 1919, The American Engineering 
Standards Committee was formed, with 
EPC as one of its sponsors. This group 
became the American Standards Asso- 
ciation in 1928. 

A subject of almost continuous de- 
bate during the early years of the 
Electric Power Club was the so-called 
50-deg general purpose motor, which 
was finally removed from the list of 
“Departures” in 1921 and included in 
the Adopted Standards. Standardization 
of frame and mounting dimensions was 
a problem to which much study was 
devoted over a period of years. In 
1921 a letter was addressed to the As- 
sociation of Machine Tool Builders cit- 
ing many reasons why such standardiza- 
tion was impracticable. Nineteen years 


A. Edison” 





trademark (late 1890's); 


passed Lefore standard dimensions were 
finally adk 

The most recent developments in mo- 
tor standardization were the adoption 
in 1946 and 1947 of standard bases of 
rating for single phase fractional and 
integral horsepower motors and for 
polyphase squirrel cage integral horse- 
power induction motors up to approxi- 
mately 200 hp (see “New NEMA 
Standards for Fractional Horsepower 
Motors”, ELECTRICAL MANUFAC- 
TURING, October 1946, p. 116; “Stand- 
ards for “Flange Motor Mountings 
Announced by NEMA”, May 1947, p. 
118; and “New Performance Stand- 
ards for Polyphase Induction Motors”, 
December 1947, p. 94.) The new per- 
formance standards define five basic 
types of motors for various industrial 
applications. 





(center) Tesla’s 
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Transformer Size and Weight 








Reduced with Silicone Insulation 


New design employing heat-resistance of silicones with advan- 


tageous properties of oriented steel permit operation at higher 
temperatures and reduction in size and weight of materials used. 


J. F. DEXTER 
Dow Corning Corporation 


determined primarily by the maximum temper- 


Te sizE and weight per kva of a transformer are 


ature limits for the insulation and by the quality 
of the magnetic materials used in the core structure. 
Reductions in size and weight, therefore, can be ac- 
complished by improving magnetic materials and by 
the development of progressively more heat-stable 
insulating components. 

New design incorporating heat-stable silicone insula- 
tion together with cold-rolled, oriented, silicone steels 
has resulted in lighter-weight, smaller-size, dry-type 
distribution transformers in the 1.2-kv voltage class. In 
addition to remarkable reductions in size and weight 
over transformers of similar ratings with class A or 
class B insulation, overload capacities as high as 20 
per cent are obtainable without sacrifice in reliability 
or life. 

The development of a low-voltage distribution trans- 
former was undertaken in 1946 by the Kuhlman Elec- 
tric Company under contract to the U. S. Navy, Bureau 
of Ships. Single-phase, dry-type transformers of 3-kva 


SELR EL; 


aw See ae 











Fig. 2 — A 25-kva, 450/117-volt, 60-cycle, single-phase, 
dry-type transformer. The DC996 silicone varnish-im- 
pregnated, pancake-type coils are separated by silicone- 
glass laminates which are also used for core blocking 
and secondary lead support. Leads are Silastic-covered, 
Fiberglas-braided wire and connections to the coils are 
wrapped with Fiberglas tape and impregnated. A Kuhl- 
man BI core is used. 
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M. L. MANNING 
Kuhlman Electric Company 


H. P. WALKER 
Bureau of Ships, U. S. Navy 





Fig. 1 — A 3-kva, 450/117-volt, 60 cycle, single-phase, 
dry-type transformer. Note the concentrically wound 
coils with the primary winding located between the 
secondary coils. Coils are wrapped with Fiberglas tape 
and impregnated with DC996 silicone varnish. Silicone 
laminate is used for core blocking and coil spacers. 
Silastic-covered, Fiberglas-braided wire is used for both 
primary and secondary leads. Lead connections are 
wrapped with Fiberglas tape and impregnated. A Kuhl- 
man BI core is used. 


and 25-kva ratings in the 1.2-kv voltage class have been 
developed. These transformers meet the impedance 
and regulation specifications set up by the Bureau of 
Ships for class B transformers. 

Silicone insulating components are used in these 
transformers. Double glass-served, silicone varnish- 
bonded wire is used in primary and secondary coils. 
Silicone laminates are used as coil spacers and to in- 
sulate the coils from the core. The wire used for the 
transformer leads is covered with Silastic (silicone rub- 
ber) with an outer braid of Fiberglas. The transformer 
coils are impregnated with DC996 silicone varnish be- 
fore and after assembly. Kuhlman Bent Iron (BI) 
cold-rolled, oriented, silicone-steel cores were used in 
these transformers, to permit higher flux densities 
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92 70 48 
magnesium 42 


steel 420 295 244 


steel 











magnesium 215 


Losses, watts 


Total 










Class 


B* 


Silicone 








31.4 
144.0 


105 136.4 


565 732 


without exceeding inrush and exciting-current specifi- 
cations. These cores are constructed so that the electri- 
cal flux follows the direction of rolling of the steel. 
The elementary patterns of atoms in the steel have 
been so arranged that their axes of easiest magnetiza- 
tion are nearly parallel and aligned in the direction 
of rolling. This electrical steel known as Armco grade 
XXX, exhibits lower core losses and higher perme- 
abilities in the direction of rolling than any of the 
hot-rolled grades. For cores, utilizing the directional 
properties of the steel, lower loss, higher permeability, 
and lighter weight is obtained. On Epstein-test samples, 
the core loss at 15 kilogausses (96,750 lines per sq in.) 
is 0.80 watt per lb for grade XXX, Armco oriented 
electrical 29-gage steel. 

In order to reduce size and weight, these trans- 
formers were designed to operate at about 200 C. Even 
at such high operating temperatures, normal losses 
and regulation can be maintained by proper design 
balance of copper sizes and space relations between 
primary and secondary windings. 

The 3-kva transformers are designed with the prim- 
ary and secondary coils arranged concentrically as il- 
lustrated in Fig. 1. In the 25-kva units, the pancake- 
type coils are interleaved as shown in Fig. 2. Ventilat- 
ing ducts are provided between the windings in both 
the 3-kva and 25-kva units. 

The data given in Table I compare the size and 
weight of class A, class B and silicone-insulated trans- 
formers in 3- and 25-kva ratings. These large reduc- 
tions in size and weight were made without sacrifice 
of electrical properties, as shown by data in Table II. 

At 100 per cent load the 3-kva transformers operated 
with a temperature rise of about 100 C, while the 
25-kva transformers operated with a rise of 120 C. At 
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Table I—Relative Weight and Size of Class A, Class B and Silicone-Insulated Transformers 


42 
49 


‘Navy Specification No. 17T20e for Transformers, electric, single-phase, 60 cycles. 


Table I[—Electrical Characteristics of Silicone-Insulated Transformers 


Silicone 


'Navy Specification No. 17T20e for Transformers, electric, single-phase, 60 cycles. 











Weight Volume 
Weight, lb saved, % Volume, cu in. saved, % 
Enclosure Over Over 0 
et ver 
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31.4 2200 1020 862 61 15.5 
40.0 862 61 15.5 
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Silicone Class B Silicone 
80 ¢ 150 C 80 C 150 C 
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3.53 
2.8 


4.3 
3.8 


4.35 
3.35 











16 percent overload, the 3-kva transformers operated 
with a temperature rise of about 140 C. In the 25-kva 
transformers, a temperature rise of 200C was measured 
at 20 percent overload. 

In view of the fact that silicone-insulated motors 
are still running after more than 7000 hours at 240 C, 
the operating temperatures observed in these 3- and 
25-kva transformers are well within the range of sili- 
cone insulation and overloads of this order could be 
maintained without damaging the insulation. 





BOOK REVIEW 





Magnetic Control of Industrial Motors—Gerhart VW. Huemann, 

John Wiley & Sons, Inc., New York, 589 pp. $7.50. 

In general the problems considered in this book are those having 
to do with the application of controls to motorized equipment, the 
design of the circuits to solve the application problem, the selection 
of devices necessary to realize the circuits chosen and finally the 
physical layout of the controller. The book opens with a presentation 
of symbols and a discussion of wiring diagrams and then takes up 
the characteristics of d-c and a-c motors. Then follows chapters on 
control devices, circuit elements, and basic circuits out of which 
control equipment can be constructed. Another chapter deals with 
electronic devices commonly used in conjunction with magnetic 
controls. There is also a chapter on amplidynes or multiple-field 
exciters used in adjustable voltage drives. In the concluding chapter 
typical controls for general purpose application and selected inter- 
mittent duty controllers are discussed. 

Although much of the book is devoted to a discussion of indus- 
trial applications, there is a great deal of information of value 
to the original equipment designer as many of the problems are 
similar. This is particularly true in the discussion of components 
such as d-c and a-c contactors and relays. Except for equations 
dealing with basic motor performance, the text is non-mathematical 
in character and is well illustrated with 365 pictures. Since the book 
is one of a series written in the interest of General Electric’s 
expanded engineering program, a great many of the illustrations 
have been drawn from that source. The author is in the Control 
Engineering Division of the company. 
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Variable-Speed Controls 
Highlight of Machine Tool Forum 








Increasing interest shown in variable-voltage d-c drives, with 


various types of power supplies, and in automatic cycle con- 


trols at 12th Westinghouse Machine Tool Electrification Forum. 


S WAS apparent at the Machine Tool Show 
held in Chicago last Fall, it was substantiated 
at the 12th Annual Machine Tool Electrifica- 

tion Forum that d-c motors are being much more 

widely applied to machine tools. Papers presented 
before this year’s forum dealt with various types of 
variable-voltage systems, including not only electronic 
drives but variations of the Ward-Leonard system of 
armature voltage control and systems involving vari- 
able-ratio transformers and dry disk rectifiers. The 
forum was sponsored by the Westinghouse Electric 

Corporation and was held at the Hotel Statler, Buf- 

falo, April 22-23. 

L. W. Herchenroeder, Industry Engineering De- 
partment, Westinghouse, compared three forms of 
conversion equipment to obtain d-c power to operate 
solenoids, magnetic chucks, clutches and brakes; and 
also to drive d-c motors on machine tools. These are 
the metallic rectifier (copper oxide or selenium type), 
the electronic rectifier, and the motor-generator set. 

Of first concern is a simple source of d-c power at 
constant voltage for operating solenoids and magnetic 
chucks. Fig. 1 shows the list price of d-c power 
sources plotted against kilowatt output. It should be 
noted that these comparisons are at 230 volts. While 
the cost of the transformer of an electronic rectifier 
is relatively independent of the voltage output, the 
cost of the tubes is determined by the current required. 
For example, if the d-c voltage is halved, for a given 
output, tubes of twice the current rating and hence 


Table I—Comparison of D-C Power Supplies 


‘ ae 
Electronic |Motor-generator 
rectifier set 


| Metallic 
rectifier 
Lowest Lowest for 
except cases} 230 volts Lowest 

| to the right | 44 to5kw/| above 15 kw 


] 2 


] 





Installation cost 
Maintenance expense 1 2 2 


Vibration 





Voltage regulation 2 






Ease of voltage 
adjustment 
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higher cost will be required. The m-g set is the same 
price for 125 or 250 volts in the power ratings cov 
ered, but below 125 volts the higher current increases 
the cost of the commutator and armature. The price 
of the metallic rectifier is approximately independent 
of the output voltage. 

Table I shows a further comparison among the three 
types of d-c power supplies. Here rating 1 represents 
the more advantageous position; rating 2, the lesser. 
Installation cost of the m-g set, for example, is higher 
than that of the metallic or electronic rectifiers since 
it must be mounted on a firm foundation. From the 
standpoint of maintenance the metallic rectifier has a 
distinct advantage. On the basis of vibration the 
motor-generator is less favorable because of its rotat- 
ing parts. 

Voltage regulation of the m-g set is superior, since 
as low as + 3 per cent is obtainable by flat com- 
pounding at no price increase. Regulation of elec- 
tronic and metallic rectifiers is about the same, being 
approximately 10 per cent for a self-cooled and about 
15 per cent for a fan-cooled selenium rectifier. Regu- 
lation of copper oxide rectifiers is somewhat higher. 
Voltage adjustment is easily obtained on the m-g set, 
whereas transformer taps must be provided to adjust 
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Fig. 1—List price for 230 volt metallic rectifier, elec- 
tronic rectifier and motor-generator set plotted against 
rated output. 
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the voltage of the metallic and electronic rectifiers. 


In most cases the metallic rectifier is the logical 
choice for a general purpose d-c power supply. It is 
low in price and requires very little maintenance. The 
electronic rectiher comes into the picture at 230 volts 
trom 12 to 5 kw. The m-g set is the most expensive 
and it finds application where good voltage regula- 
tion or ease of adjusting the voltage is required, 

Three forms of d-c adjustable speed drives were 
discussed by Mr. Herchenroeder, namely, the selenium 
metallic rectifier, the Mototrol electronic drive and the 
m-2 sel adjustable voltage (AV) drive. In its sim- 





Fig. 3.—Front view of a standard 15-hp Mototrol 
electronic drive. 
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Fig. 2—Basic schematic diagram 
of the Mototrol electronic variable- 
speed drive. 
plest form the first type consists of a transformer, a 
selenium rectifier, d-c motor, a-c linestarter, and a 

motor field rheostat for speed control. 

The Mototrol electronic drive uses grid-controlled 
thyratrons to supply adjustable d-c voltage to the arma- 
ture of a d-c motor and also the field of the motor 
when part of the speed range is to be obtained by 
motor field control. By armature voltage control stand- 
ard speed ranges at constant torque may be had up 
to 40:1. The AV drive is the conventional adjustable 
voltage d-c drive using an m-g set to supply adjustable 
voltage to the armature of a d-c motor. A speed range 
up to 8:1 is obtained by armature voltage control and 
up to 2:1 by motor field control. 

Table 11 compares the above drives in several ways. 
llere again rating 1 is the most advantageous. The 
Mototrol, for instance, is the most expensive for both 
constant torque and constant horsepower drives. Vi- 
bration of the AV drive motor is most favorable, 
since the selenium and Mototrol motors have in- 
creased vibration because of the pulsating nature of 
the armature current. 

The selenium drive requires a larger motor because 
the base speed of the motor is at the lower end of 
the speed range. It is generally necessary to use the 
next larger frame size for the Rototrol too, because 
of the added losses caused by the pulsating current. 

The power supply and control space requirements 
are not as consistent as the motor size. The selenium 
drive is the smallest except at 1% and 2 hp where 
the AV drive has the advantage. The Mototrol is the 
largest up to 5 hp where it equals the AV drive. 
Above 5 hp the AV drive is the largest. The Mototrol 
and selenium drive are approximately the same size 
above 71% hp. 

In general, a combination of characteristics will de- 
termine the drive to be used. For example, if a speed 
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Table I1I—Latest Specification Data on Westinghouse Mototrol Electronic Controls 




































































| | Supply | Rectifier | Motor Control Cabinet Transformer 
| Frame Hp . ’ - ] — SS ae a ee ? : =, sae 
Phases | Tubes | Voltage Weight | Height Width | Depth Weight | Height Width Depth 
| 0 “tio. ts 230 | 100 2 | 14% | #U | Includedincontrolcab 
| a - J om a aR a ae iiecieieaiimis mina ~ uneesaun —— 
|  % 1 2 | 230 177 | 20% | 19 | 14 70 2% | 10 «€6©| «(4 
| 1 l 2 230 | 170 | 26% a24. ee 7 | 12% 10 14 
1 1144 1 2 230 170 2614 19 14 9 | 12% | 10 14 
| 2 l 2 230 170 261% eo. 4: 9 | 12% 10 14 
i 3 3 4 230 200 281% 4 | 15 | 130 13 123% 201% 
2 1s 3 4 230 200 2814 24 15 180 14 13% 291, 
| |_ 7% 3 | 4 | 350 | 200 | 2834 | 24 15 275 15 164% | 25% 
| 10 3 4 | 350 250 | 38% 24 15 275 15 16% 251% 
| 15 3 4 | 350 250 3814 a 350 175% 161% 27 
| 3 20 3 4 | 550 250 3814 24 | 15 500 1718% | 1814 2834 
| 25 3 4 | 550 250 3814 24 15 500 1718 | 1814 2834 





range up to 4:1 is required at constant horsepower, 
Wi | a selenium drive is the logical choice because it is low 

in price and provides a simple, maintenance-free drive. 

| Constant-torque drives up to 8:1 or combinations of 

| constant torque and constant horsepower over speed 
ranges up to 16:1 are best served by the AV drive. 
Wide speed ranges or close speed regulation are most 
economically furnished by the Mototrol, Mr. Herchen- 
roeder concluded. 


Electronic Adjustable Speed Drives 


A progress report on the latest improvements in 

design of the Mototrol electronic drive, Figs. 2 and 

3, was made by G. A. Caldwell, manager of engineer- 

ing, Industrial Control Division of Westinghouse. The 

basic principle is the same as in the equipment first 

introduced in 1942 but a number of detailed design 

changes have been made. The largest single improve- 

ment is circuit simplification and reduction of the num- 

ber of components, such as tubes, potentiometers, re- 

sistors, capacitors and metallic rectifiers. The new 

| design incorporates industrial components throughout, 

| Fig. 4. It has, for example, tube sockets which now 
have wider lead space for screw connection, 

Single-phase, full-wave rectifiers are used for frac- 
tionals and up to 2 hp ratings. A four-phase rectifier 
is used for all ratings from 3 to 25 hp. Only three 
sizes of armature power tubes are required to cover 
this range of ratings. The new circuit has been de- 
signed to obtain faster response for IR drop compen- 
sation and speed regulation for quick load changes. 

The Scott connected 4-phase transformer is smaller 

than a 3-phase design would be and the use of Class 

| B insulation and Type C Hipersil cores further re- 

| | duces the size and weight. For the first time, Moto- 

trols can be obtained either with the transformer 
mounted in the cabinet or separately. 

The outstanding improvement in the mechanical de- 
sign of this electronic equipment is the use of func- 
tional sub-assemblies, giving the advantages of greater 
| ease of maintenance and greater flexibility for special 

arrangements. There are five basic sub-assemblies: 
| A main panel with armature and field power rectifiers, 
speed regulating control panel, relay panel, intercon- 
nection panel, and the control cabinet. With this ar- 
rangement when ‘special control characteristics are 
called for, only one panel need be substituted. 
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As indicated in Table III, only four panel designs 
cover the range up to 25 hp. The standard controls 
are available in the following combinations: Reversing 
with field control, reversing without field control, non- 
reversing with field control, and non-reversing with- 
out field control. The fractional horsepower unit is 
available only without field control. 

The standard Mototrol drive provides speed-torque 
characteristics which are extremely flat but a dropping 
speed characteristic can be obtained with only minor 
modifications of the control. Some applications re- 
quire that the load on the main motor be maintained 
at a constant value. This can be done by regulating 
the speed of the feed motor through the electronic 
control in response to the load of the main motor. 
Program speed control can also be obtained by add- 





Fig. 5—Electronic drive unit of Monarch toolmaker’s 
lathe mounted on sliding chassis for ready accessibility. 
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ing suitable control circuits operated either on the 
basis of time, limit switches or current, or a combina- 
tion of all three. The standard electronic drive uses 
current limit acceleration but slow down occurs by 
coasting of the motor and its load. If required, a 
quick slow down device can be provided. Dynamic 
braking is a standard feature. For accurate speed 
regulation, or speed matching, a tachometer generator 
is used to give a speed cue in the control rather than 
the armature voltage used on the standard drive. 

Earlier in the session, Kermit T. Kuch, vice presi- 
dent of engineering, The Monarch Machine Tool Com- 
pany, had described an electronic speed control de- 
signed by his own staff for the drive of a toolmaker’s 
lathe. At the time this drive was first considered, the 
only commercially available electronic unit small 
enough to fit into the available space employed single- 
phase, full-wave rectification. Using two grid-control 
rectifier tubes of 6-amp capacity, the largest then 
available, the rating of the unit was equal to the full- 
load rating of the 3 hp motor to be operated, but 
this left no reserve for acceleration or overload, Three- 
phase rectification was investigated, but the unit was 
so large that it had to be housed separately. 

The first attempt to design their own control was 
made with mercury vapor tubes having a maximum 
rating of 12 amp. Two of these tubes adequately 
met the load requirements but the operating tempera- 
ture limits were too narrow. Hence when 16-amp 
xenon-filled tubes became available, the circuits were 
immediately modified to employ these tubes as grid- 
controlled rectifiers. The 600-2400 rpm d-c motor 
has constant-torque characteristics below 575-rpm base 
speed and is “suped up” at the lower speed to obtain 
the increased torque required. Mr. Kuch indicated 
that a lot of unnecessary control circuits have been 
dropped, and larger relays are used for longer life. 
To make the unit accessible for maintenance, the 
chassis was mounted on a roller-bearing suspension 
(Fig. 5). 

Basic electrical system for the Keller tracer-con- 
trolled milling machine was described for the first 
time by J. J. Jaeger, electrical engineer, Pratt & Whit- 
ney Division, Niles-Bement-Pond Company. Fig. 6 
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Fig. 4—Front and rear views of the Mototrol control sub-assembly, showing pre-cabled wiring and disconnecting plugs, 
industrial type tube sockets with screw connections, and heavy duty paper capacitors. 








shows the elementary diagram. Control of three co- 
ordinate movements of the cutter and follower slides 
is through feed motors and magnetic clutches which 
are actuated through the tracer contacts. 


The profile tracer has four contacts oriented in the 
four cardinal directions of the vertical plane. The bias 
spring can be rotated to point toward the template. 
With the bias spring properly positioned, the motion 
requiring the larger component, let us say “up”, will 
operate continuously until the template is contacted. 
The action of the tracer point against the template will 
cause the contact block to roll around the “up” con- 
tact as a pivot and make the required horizontal con- 
tact. The corresponding horizontal motion is actuated 
through the relay in the direction to break the contact 
just made. Hence, the machine progresses in a com- 
bination of vertical and combined horizontal and ver- 
tical steps. As the curvature changes so that the hori- 
zontal motion predominates, the operator adjusts the 
bias spring accordingly. 

For the three-dimensional tracer the bias spring is 
fixed and is such that the machine moves toward the 
work under its influence. When the tracer contacts 
the model the contact arm moves to the neutral posi- 
tion, stopping the “in” motion and starting the selected 
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Fig. 6.—Simplified diagram of the Keller 


control, 


tracer 






95 





} 
| 
] 














AUTOT RANSFORMER 








Fig. 7—Automatic speed control of feeds on tracer- 
controlled miller is obtained by a motor-operated auto- 
transformer. 


leading horizontal or vertical motion. 

The feed drives of this machine are powered by 
adjustable-speed d-c motors. Each armature is excited 
by a selenium rectifier, the input voltage of which is 
supplied through a variable autotransformer. A com- 
mon metallic rectifier is provided for the fields of the 
three feed motors and for the magnetic clutches. Since 
the requirements of the drive for a large slide is sub- 
stantially constant-torque, speed regulation presents no 
problem. 

Having an easily controlled speed, it was possible to 
modify the tracer operation so that automatic speed 
control could be introduced without abandoning the 
simple concept of the Keller tracer and clutch. Inter- 
posed between each manually adjusted autotrans- 
former, which now sets maximum speed, there is a 
motor-operated autotransformer, Fig. 7. The latter 
are controlled through the relays to seek an adjust- 
ment between minimum and maximum so as to ad- 
just the ratio of the speeds of the slides to approxi- 
mately the tangent of the curve being reproduced. 
The clutches remain operative to correct the failure 
of exact speed relationship. Since the problems of 
servo controls increase rapidly near the zero speed 
point, the Keller system falls back on the simple dead 
spot servo as this region is approached. 

The tracer in Fig. 8 has been provided with two 
additional contacts. The “in” and “out” motion are 
controlled as before. The additional contacts are pro- 
vided for the separate control of the leading motion. 
By adjustment of the overlap of the transverse con- 
trol contacts and the leading motion control contacts, 
five regions of operation can be provided: “In” alone, 
“in” and leading motion, leading motion, leading mo- 
tion, “out” and leading motion, and “out” alone. Dur- 
ing any phase of operation one slide is moved con- 
tinually and the other slide adds its component as 
called for by the tracer. This avoids the continual 
start and stop of each slide. 

The automatic speed control is now connected so 
that, when a slide is moving, the motor driven auto- 
transformer tends to increase the speed of that slide 
up to its set maximum. When at rest the speed is 
reduced to its minimum. If the increasing and de- 
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creasing speeds of the autotransformers are the same, 
the speed of the motion which is stepping will tend 
to seek a level which will cause the on and off periods 
to be the same. When starting and stopping slides of 
10 tons or more, the drift after de-energizing the mag- 
net can be such that, when tracing at high speeds, the 
slide is merely speeded and retarded by the action of 
the clutches, rather than stopped and started. The 
use of these methods has permitted tracing speeds as 
high as three to four times that considered practical 
in prior designs, 


Report on Machine Tool Electrical Standards 


Before presenting his report as chairman of the 
Committee on Electrical Problems of the National 
Machine Tool Builders Association, W. B. Wigton, 
electrical engineer of the Cincinnati Planer Co., intro- 
duced the other members of this group, namely: B. T. 
Anderson, Sunstrand Machine Tool Company; R. T. 
Fenn, Bryant Chucking Grinder Company ; W. E. Hap- 
pel, Landis Tool Company; and J. J. Jeager, Pratt & 
Whitney Div., Niles-Bement-Pond Company. All 
are electrical engineers. 

Mr. Wigton recalled that the present Machine Tool 
Electrical Standards, including the “Automotive 
Standards,” were approved by NMTBA on September 
12, 1945. Technological advances plus experience of 
both users and builders since that time have shown 
that these Standards contain certain weaknesses and 
defects which should be eliminated. The Committee 
started the job of overhauling these Standards in a 
meeting with representatives of NEMA on February 
20, 1947, in Cleveland. The discussions of this meet- 
ing yielded a number of suggested changes. None are 
radical departures from the previous Standards; some 
are editorial changes only; and some are proposed to 
bring the Machine Tool Electrical Standards and the 
Automotive Standards closer together. 

On February 3-4, 1948, these suggested changes 
were discussed with the Automotive Joint Industry 
Group in a general meeting in Detroit at which 
NEMA and several other industry groups were pres- 
ent. It is noteworthy that the Automotive Group, 
headed up by R. L. Wilhite, production engineering 
section of General Motors Corp, has expanded the 
coverage of its original Automotive Machine Tool 
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control to provide tie up of leading motion with other 
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Electrical Standards to include other equipment and 
has changed the title to: “Electrical Standards for In- 
dustrial Equipment.” The Automotive Group now 
feels that these broadened Standards adequately cover 
the following equipment : 
Presses Pumps—blowers 
Grinders (Snag) 
Conveyors 
Woodworking machinery 
Industrial processing 
machinery 
Rolling equipment 
Die casting and plastics 
equipment 


Forging machines 

Plating equipment 

Washers 

Molding equipment 

(Foundry ) 
Blasting equipment 

( Abrasive ) 

The Automotive Group is also planning to give 
further study to the special characteristics that would 
require additional specifications coverage to furnace 
and heating devices, welders, portable tool (arc 
welders), electrically powered trucks and tractors, and 
cranes and hoists, 

The combined suggestions of these groups were re- 
ferred back to various Automotive Sub-Committees, 
and subsequently discussed by them in a meeting of 
the Automotive Group at the plant of the Ford Motor 
Company of Canada, Walkerville, Ont., on March 16, 
1948. To further coordinate the decisions of this 
meeting with work of the NMTBA in revising its 
Standards, a meeting between the Electrical Problems 
Committee and the Automotive Committee was held 
in Detroit on April 13. At this meeting, most of the 
differences of opinion between the two groups were 
ironed out, so that the final writing of a revised set 
of Standards is now near. What is hoped will be a 
final meeting of all groups is scheduled for September 
2-3, 1948. 

Mr. Wigton then discussed a few of the changes 
which are of interest to most of the industry. 

It is proposed to include an index, also a cross index 
between the old section numbers and the new ones. 
Certain sections have been logically located, and new 
numbers assigned. For example, in the present Stan- 
dards “Reduced Voltage Control Circuits” is item 4.5 
under Section 4, “Wiring”; it will be relocated as 
item 2.6 under “Control.” 

Disconnect devices are still required in the NMTBA 





Fig. 9—Turret lathe with built-in voltmeter on control 
panel calibrated in surface feet per minute. 
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| Product Design Competition 
| Nearing Close 
| 


The Tenth Annual ELECTRICAL MANU- 
FACTURING Product Design Competition 
is coming down the home stretch! Official 
closing date for the filing of manuscripts 
is June 30th. To be eligible for award 
rating all manuscripts and illustrative ma- 
terial should be in the mail not later than 
midnight of that date. You may still have 
an opportunity to win honors for the story 
of your product design achievement if you 





| act promptly. For full details on entry 


requirements, see page 88-89 of the May 

issue or wire the Awards Editor, ELEc- 
TRICAL MANUFACTURING, 1250 Sixth Ave- 
nue, New York 20, New York. 











Standards, with the recommended practice of panel 
mounting and door interlocking being made an Auto- 
motive requirement. 

Low voltage control circuits are still optional in 
the Machine Tool Standards, with 110 volts recom- 
mended, but mandatory for Automotive use. 

Enclosures are still NEMA-1A in Machine Tool 
Standards, but the Automotive Group is not sure how 
to specify the type of enclosure they desire. It is a 
sort of “NEMA-I1A plus.” At present, this item is 
still under discussion within the Automotive Group, 
and it will be referred to the NEMA Sub-Committee. 

Automotive requirements still specify machine 
mounted control be at least 2 ft above the floor. How- 
ever, the Automotive Committee is considering a 
change to the following: “There shall be no unfilled 
holes in the enclosure for mounting controls within the 
enclosure. All holes, including conduit holes, must be 
permanently sealed, in so far as practicable so as to 
exclude oil, water, and dust.” 

Push buttons are now designated as “dust and mois- 
ture tight” instead of “dust and moisture proof.” 
“Tight” means that the station will keep out dust and 
moisture; “proof”? means that station will function in 
the presence of dust and moisture. The requirement 
does not apply to pendant stations. 

On motors, the Automotive group has dropped its 
reference to motors of NEMA 1940 vintage, except 
to say that motors must have performance and quality 
standards at least equal to those of NEMA 1940. 

On the matter of panel wiring, there is some senti- 
ment in the Automotive Group to require the use 
of stranded wire. Discussion revealed that breakage 
of solid wire was particularly encountered on welding 
panels. 

On the matter of conduit and raceways, the Auto- 
(Continued on page 192) 
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Automatie Clothes Washer 
with Unique Operating Cycle 


An especially designed agitator fea- 
tures the first step in the cycle. Clothes 
are then passed through a rinsing mech- 
anism (shown below) located in a sec- 
ond compartment separate from that in 
which the first operation is performed. 
Here the soapy water is squeezed out 
by a pair of rollers (1) and a double 
line of jets (2) spray clean rinse water 
while a floating flexor roller (3) car- 
ries the clothes through a final rinse. 
Another pair of rollers (5) removes 
excess water and the clothes land in the 
basket, ready for hanging up. Altorfer 
Bros. Company. 


Conversion Linotype Keyboard 


A keyboard arranged like that of a typewriter can 
be fitted directly over the keyboard of a linotype 
or Intertype composing machine. Mechanism con- 
sists of 90 solenoid plungers mounted vertically 
so as to fit exactly over the 90 keys of the com- 
posing machine. The solenoids are connected to 
selector switches which are operated by the 44 
keys on the conversion keyboard, shift keys being 
provided for capitals and small capitals, There 
are 9] 24-volt solenoids, powered through a trans- 
former built into the keyboard from any 110-volt 
outlet. Kellogg Switchboard & Supply Company. 
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The Latest in Ranges 


Full facility for timing is provided by timer 
adjustable to any period up to 60 minutes, 
ringing a bell when period is up, and control 
clock which turns on and, after any set period, 
turns off the oven, the cooker, or the appliance 
outlet, automatically. Top elements are Tuttle 
& Kift Monotube units which can be tilted up 
(see below, right) for cleaning. One 8-in. ele- 
ment of 2100 watts, two 6-in. elements of 1250 
watts. Oven has two elements—3000 and 2000 
watts. Circular window in oven door is covered 
with double Pyrex glass, hermetically sealed 
to preserve unclouded vision. Light in oven 
can be turned on without opening door. Deep 
well cooker has capacity of 6 qt, with 1200- 
watt element. Finished in white porcelain. 
Styled by George W.Walker, Electromaster Inc. 
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The flat, broad top surface of the Monotube surface elements is 
seen below. At left, the structural frame with oven insulation. 


Room Air-Conditioner 


Heavy-duty 2-cylinder compressor 
is driven by 14-hp capacitor-start 
induction motor. Individual fan 
motor, with slinger ring on fan 
blades, sprays condensate on to con- 
denser to provide evaporative cool- 
ing and to eliminate drip. Rated at 
5500 Btu per hr under ASRE stand- 
ard test conditions. Circulates 220 
cfm of conditioned air and provides 
50 cfm of outside air for ventilation. 
Cabinet designed by James V. Vevi- 
rit. Fedders-Quigan Corporation. 












Automatie Clock Thermostat for Replacement 


Designed to replace manual thermostats for home-temperature control, this 

device is intended to be mounted and connected by the home handyman. The 

old thermostat is removed and a universal wall plate (above, left) is fastened 

with three screws which automatically make the electrical connections to the 

old control circuits. New clock thermostat is then attached (center) and cover 

put on (right). Clock operates on 110 volts, supplied through plug-in cord 
connection. Minneapolis-Honeywell Regulator Co. 


Today's Product Designs 


New Eleetronie Micrometer 


This new instrument measures materials as thin as 
0.0001 in. with an accuracy of 0.00002 in., under 
anvil pressures as light as 1/4, oz. To operate, lower 
anvil is retracted by lever at side of instrument to 
insert work. When lower anvil is released, upper 
anvil is lifted by thickness of work between anvils. 
Distance upper anvil is lifted is measured by mi- 
crometer dial, with the exact setting indicated by 
light on panel of electronic unit. Instrument re- 
sponds to differences of less than 0.00001 and re- 
peats to 0.00001 in. Carson Micrometer Corporation. 





Steam Attachment r hoa 
for Flatiron coven puate 


SCREEN 
This attachment clips to the STEAM CHAMBER 

Tru-Heat iron, converting. it 
temporarily to a steam iron. 
Consisting of a molded alu- 
minum soleplate with built-in 
flash boiler and an attached 
water’ tank, the unit has no 
heating element, drawing 
heat directly from the iron. 
Water flows by gravity from 
the stainless steel reservoir into the steam chamber 
where it strikes a heated flash plate and vaporizes. Steam 
reaches the ironing surface through outlets at the toe of 

the soleplate. General Mills, Inc. 





WATER TANK 


SPRING LATCH 


FEED TUBE 


~ STEAM SOLEPLATE 
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Eleetronice Headlight Dimmer 


A phototube located on the front of a car 
where it is actuated by the bright lights of 
an approaching car, an electronic amplifier 
with relay, and a foot-operated reset switch 
are the principal components. Automati- 
cally dims headlights when another car with 
bright lights approaches within about 500 
ft. Control box may be located under the 
cowl. Does not interfere with manual oper- 
ation of lights. Engineered by Cutler Metal 
Products Co., Manufactured by Automatic 


Headlight Dimmer Corp. Showing the phototube element 


mounted upon the front bumper of a car. 





Portable Motorized Potato Peeler 


A vertical ball-bearing 14-hp motor is geared to spindle 
carrying the peeling disk. Peels 18 lb of potatoes in about 
1 min. Can also peel other vegetables. Interior stainless steel 
and aluminum. Exterior white enamel. Peeling disk is coated 
with carborundum and is easily removed for cleaning. Water 
connections through hose from faucet. Slush outlet can dis- aa 
charge into pail or other vessel or can be connected through a 
peel trap to drain or 
sewer. Stands 291, 
in. high, 16 in. diam. 
Weight 75 lb. Serv- 
ice Appliance Cor- 
poration. 
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Run? 


Not content with text-book explanations which do not explain, motor design- 
ers and engineers speculate further regarding this fundamental question. The 


editors discern a need for better understanding of modern physical theory. 


HIS question, first asked and discussed in these 
ee by R. C. Robinson of Electric Specialty 

Company and subsequently further discussed by 
many others’, still continues to intrigue the interest 
of engineers concerned with motor design. Some ex- 
cerpts from recent letters are presented below, follow- 
ing which are a few observations offered in summary 


by the editors. 


Theory of Induction Motor Operation 


EDWARD BRETCH 
The Advance Electric Company 


It is difficult to form a clear physical concept of 
motor action from theoretical considerations only. 
This is particularly true in the case of the single-phase, 
squirrel-cage motor. In the rotating-field, single-phase 
synchronous motor, the d-c rotor-exciting current sets 
up a constant flux in a fixed direction through the 
rotor. As it rotates in synchronism with the primary 
magnetomotive force (mmf) impulses, the reversals 
of the direction of the flux through the stator, pro- 
duced by the rotor rotating 180 deg, coincide with 
the cyclic reversals of the single-phase primary mmf. 
Thus at each half-cycle the rotor flux is pulled into 
step with the primary mmf impulse, thereby causing 
the rotor to run in synchronism, impelled by a series 
of double-frequency torque impulses. 

In the single-phase, squirrel-cage motor, a single- 
phase alternating primary mmf is impressed across 
one direction only of the stator, although the stator 
provides a path for the rotor flux in any direction. 
The squirrel-cage rotor also provides a path for the 
rotor flux in any direction through the rotor. It also 
provides a closed circuit secondary in inductive rela- 
tion to the single-direction primary alternating mmf 
in any rotor position. Thus, the position of the flux 
with reference to the squirrel-cage rotor is not fixed 
but can take any position through the rotor. However, 
the amortisseur action of the squirrel cage resists any 
sudden flux-change either as to strength or position 
with relation to the rotor. At synchronism the rotor 
travels 180 deg during each half-cycle of the alter- 
nating primary mmf, so that the primary mmf im- 
pressed on the rotor at synchronism is a full-wave, 
double-frequency, rectified mmf. 


2See ExectrricaL Manuracturtnec for Jan,, 1948, p. 109, and for 
March, 1948, p. 114. 
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The oscillograph shows that when a squirrel-cage 
motor, running at full speed, is disconnected, the 
trapped motor flux does not disappear instantly but 
persists for several cycles and dies out gradually in 
the same manner that the flux of a d-c shunt field 
does when it is disconnected. It is evident from this 
that for the short time between the rectified double- 
frequency primary mmf impulses the trapped rotor 
flux will decrease very little before it is again revived 
to full strength by the following double-frequency rec- 
tified primary mmf impulse. Thus at and near syn- 
chronism, when the rotor travels substantially 180 deg 
during the half-cycle, the rotor flux does not have 
time to die out between the double-frequency rectified 
primary mmf impulses and the squirrel-cage rotor at 
synchronism becomes permanently magnetized across 
one diameter, similar to the synchronous d-c excited 
rotor, 

At and near synchronism the amortisseur or damp- 
ing action of the squirrel cage serves to filter out the 
flux variations between the double-frequency rectified 
primary mmf impulses and to keep the rotor flux from 
decreasing to zero with each mmf impulse, in the same 
way that a condenser filters out current variations be- 
tween the double-frequency emf impulses in a full- 
wave rectified electric circuit. Consequently, the rotor 
flux is constant except for the slight ripples between 
the double-frequency rectified mmf impulses. The 
double-frequency emf that is characteristic of the 
single-phase, squirrel-cage rotor at synchronism is due 
to these double-frequency flux ripples. 


Magnetic Flux in Squirrel-Cage Rotors 


The substantially constant rotor flux that develops 
in the single-phase squirrel-cage rotor at and near 
synchronism is likewise pulled into step by the primary 
mmf at each half cycle in the same manner as with 
the d-c excited rotor. The difference is that with the 
d-c excited rotor the flux is maintained constant and 
in a fixed relation in the rotor, while with the squirrel 
cage the rotor flux is developed by the full-wave recti- 
fied primary mmf and sustained between mmf im- 
pulses by the amortisseur action of the squirrel cage. 
Since the rotor flux of the d-c excited rotor is held 
in a fixed position with reference to the rotor, it runs 
in exact synchronism. In the squirrel-cage rotor the 
additional factor of slip is present, caused by the grad- 

(Continued on page 178) 


ELECTRICAL MANUFACTURING 


















Vulcanized Hibre—Are Quencher 


and Electric Insulator 


A review of some of the attempts made to control the im- 
pact strength of fibre independently of its moisture content 
and a comparative study of its arc-resistant properties. 


JOHN C. LEBENS 


ULCANIZED fibre’ is a tough organic material 
which in certain respects resembles plastics. 
Practically, however, the methods of fabrication 

and the properties of vulcanized fibre are so unqiue 
that it usually is placed in a class by itself. Basically, 
it is a converted cotton cellulose. It is made by treat- 
ing cotton paper with a plasticizer such as zinc chlo- 
ride. The treated paper is wound on a heated cylinder 
until the desired thickness is built up. The layers of 
paper form a homogenous mass and remain in that 
form when the zinc chloride is leached out. The 
process is completed by calendering to flatten the 
sheet. Rods are turned and ground from the finished 
sheet so that the diameter is limited by the thickness 
of the sheet. Tubing is made on mandrels and ground 
to size. Hence the rods have directional properties 
whereas the tubes do not because the plies forming 
the rods are chords while the plies of the tubing are 
continuous, concentric circles. 

Actually, vulcanized fibre is a class of materials 
rather than a single one. The Standards for Vulcan- 
ized Fibre,? of the National Electrical Manufacturers 
Association, list four general types and more than 
thirty grades* are furnished commercially to meet un- 
usual requirements. The four general types listed by 


1 Vulcanized fibre does not contain vulcanized rubber or sulphur as 
the name might imply—Editor. 

2 NEMA Standards for Vulcanized Fibre, Pub. No. 46-111, Feb., 1946. 
An American Standard. 

_§ “Vulcanized Fiber for Machine Parts,” G. A. Albert, Machine De- 
sign, Nov., 1947. 
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NEMA are electrical insulation fibre or fish paper, 
mechanical and electrical or commercial fibre, bone 
fibre, and trunk fibre. Electrical insulation fibre or fish 
paper is made in sizes up to %-in. in thickness. Its 
outstanding characteristics are good bending qualities 
and high mechanical and dielectric strength. The ma- 
terial is used for electrical insulation purposes in gen- 
eral. 

The second type, mechnical and electrical or com- 
mercial fibre, probably is the most important to the 
electrical product designer and certainly is the one 
called to mind by the term “vulcanized fibre.” It 
combines good mechanical and electrical properties 
and is used in a wide range of applications. Bone fibre 
differs from commercial fibre in that the bone fibre is 
harder but their fields of application often overlap. 
Trunk fibre, as its name implies, is a grade especially 
suitable for trunks, suitcases, and the like. 

Like many old basic materials, fibre was used to 
insulate electrical products long before its properties 
were controlled by specifications. In 1859 British pat- 
ent No. 787 was issued to Thomas Taylor for “in- 
creasing strength of paper” and in 1908 three United 
States patents* were issued for continuous fibre-mak- 
ing machines. Hence, as early as 1859 the basic idea 
was appreciated and since 1908 commercial production 
of fibre was feasible. 

From the very beginning the high mechanical and 


4 U. S. Patents Nos. 897,757-8-9 issued to Marshall Brothers of Na- 
tional Vulcanized Fibre Co. 












Brandywine Fibre Products Co. 


impact strength, good electrical properties, excellent 
machinability, good formability, high resistance to 
wear and abrasion, durability, and light weight made 
fibre an ideal material for many component parts of 
electrically energized devices. These properties are 
listed in Table I with the values required by the 
NEMA standard. Since fibre is an organic material, it 
is not capable of withstanding continuous temperatures 
above 190 F although it can withstand temperatures as 
high as 250 F for short intervals. 

It must be remembered that the values given in 
Table I represent the limits within which vulcanized 
fibre commercially available must work. Table II 
shows actual physical properties of commercial grades 
of vulcanized fibre compared with those of laminated 
paper-base phenolics and gives some intimation of 
the unusual properties of vulcanized fibre which make 
it supreme for many electrical applications. 

The two most outstanding characteristics of vul- 
canized fibre, which makes it irreplaceable for such 
applications as electric fuses, are its high impact 
strength and its arc-quenching properties. As shown 
in Table II, the impact strength of vulcanized fibre 
is approximately six times that of paper-base lam- 


Spaulding Fibre Co., Inc. 
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Fig. 3—Moisture content of vulcanized fibre at 20-80 
per cent relative humidity and 45, 70 and 90 F. 
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Fig. 2—Electrical 
parts stamped from 
sheet vulcanized fibre. 
Part (a) is an in- 
sulator; (b), (c) and 
(d) go into electric 
refrigerators; (e) is 
a pulley for timing 
mechanism of a radio 
receiver; (f) is a 
grommet for a flexi- 
ble cord. 


inated phenolics. Tables I and II also show that the 
water absorption of vulcanized fire is appreciable, 
being approximately fifty times that of paper-base 
laminated phenolics. The impact strength as well as 
other mechanical and electrical properties are depend- 
ent upon the water content of the material and they 
will vary with the water content. Hence the correla- 
tion between the physical properties and the water 
content must be considered where impact strength is 
a limiting factor. 

The study of the correlation between the water con- 
tent and the physical properties of vulcanized fibre 
is a herculean task which has not been completed by 
the fibre manufacturers although mile posts have 
been established. Fibre normally contains 2 to 8 per 
cent moisture. Increasing the moisture content from 
this figure increases the impact strength and the phys- 
ical dimensions but decreases the tensile strength, 
flexural strength, and the electrical properties. In like 
manner, decreasing the water content decreases the 
impact strength and the physical dimensions so that 
completely dry fibre is extremely brittle and entirely 
unsatisfactory for impact applications. Fortunately, 
the danger of obtaining completely dry fibre is very 
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Fig. 4—_Changes in dimension of vulcanized fibre parts 
with variations in moisture content. Obviously, width 
and length are relative and interdependent. 
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Table I—NEMA Standards for Physical and Electrical Properties of Vulcanized Fibre 
NEMA Pub. No. 46-111, Feb., 1946; ASA C59.20-1945 


Sheet Tube Rod 





Min. tensile strength, |b/in. 5000-6000 6500 7000-8000 


(crosswise ) 






7000-8000 


(lengthwise) 





Min, compressive strength, lb/in.” 20,000 9000- 10,000 6000 


(flatwise ) (axial ) (axial) 








Min. flexural strength, lb/in.’ 11,000-12,000 13,060-14,000 


(crosswise) 






13,000-14,000 


(lengthwise) 









Min. dielectric strength, volts per mil—(total 25,000 
volts) 


Up to zs in. inel. 175 175 175 
Over vs to \% in. incl. 150 150 150 
Over 14 to % in. incl. 100 100 100 


Over 3% to % in. incl. 


24 hr 






c 


Max. water absorption—% change in weight 


| 


65 50. 75 Wy) 80 





From 2s to \% in. incl. so 

Over 14 to vy in. incl. 25 60 20 50 40 80 
Over x's to 4 in. inel. 25 60 20 50 20 60 
Over 14 to ¥s in. incl.. 25 60 10 25 20 60 
Over vs to 3 in. incl. 25 60 20 60 
Over 34 to % in. incl. 15 35 20 60 
Over iy to l in. incl. 15 35 10 30 
Over 1 to 2 in. inel 8 20 é 25 















remote. As shown in Fig. 3, fibre stored in a room 
with 20 per cent relative humidity and temperature 
at 90 F still will have a 4 per cent moisture content 
which is well within the range of 2 to 8 per cent 
considered satisfactory. 

However, if the moisture content could be con- 
trolled, it would place in the electrical product-de- 
signer’s hands a convenient tool by which the impact 
strength could be enhanced to meet the requirements 
of his application. Fundamentally, this is still pos- 
sible but the mechanics of the process defies the en- 
gineers. There are three modes of attack to the prob- 
lem. The first is to treat the fibre in such a manner 
that the physical properties are independent of the 
water content; the second to impregnate the fibre so 
as to limit its water absorption; and the third to coat 
the surface of the finished part with a waterproofing 
material to guard against the entrance of moisture. 
The problem is complicated by the fact that fibre is 
completely impervious to oil, grease, and all common 

Fie. _— poo solvents other than water. Even vacuum impregna 

necting saltek tn tion techniques aid but little. . 

closed position, rated To try.to make the properties of fibre independent 

at 23 he. The o- of its water content, the technique developed to pro- 

closing tube is vul- duce wet-strength paper was applied to the fibre prob- 
canized fibre. lem. It was found during the war that treating paper 
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National Vulcanized Fibre Co. 

Fig. 6—Forms of solenoids, relay coils, etc., with barrels 

made of vulcanized fibre tubing and the heads, punched 

from sheets of the same material, held in place by 
rolling the tube ends. 


stock with a dilute solution of melamine resin, poly- 
merized by brief heating, caused the paper to retain 
40 per cent of its tensile strength when water-soaked 
because the resin acted as an adhesive and prevented 
the individual fibres from slipping on each other. Ap- 
plied to fibre, it was anticipated that the treatment 
would maintain the tensile strength while increasing 
the impact strength with increased water content. 
Actually, tests indicated that the melamine-resin 
treatment did little to enhance the properties of the 
material. This probably was due to the fact that th 
individual fibres are more closely intertwined than 
they are in ordinary paper stock so that slippage be- 
tween the fibres is not the controlling factor. Hence, 
decreasing this slippage by the use of the melamine 
resin in effect increased the strength but the per- 
centage gain did not justify the expense of the process. 

To impregnate the fibre and thereby limit the water 
absorption has been tried for years and the fibre 


N. S. Baer Co. 
Fig. 7—Arcing chamber for a circuit breaker designed 
to open 5000 amp, 460 volts, at 40 per cent power 
factor. Made of vulcanized fibre and supplied to Heine- 
mann Electric Company, manufacturer of the breakers. 
DRE SE SL PANE ET OLN Ee, aE NS DT 
manufacturers still are working on this possibility. 
The properties of one such material are shown in 
Table II. Impregnating the fibre with an aniline- 
formaldehyde synthetic resin reduces the water ab- 
sorption from 50-65 to 20-25 per cent and increases 
the dielectric strength, but reduces the impact strength 
from 1.80-4.70 to 0.80-1.80 ft-lb per in. of notch 
and the arceresistance from 110-150 to 38-112 sec. 
A further study of Table II accents the fact that im- 
pregnating the fibre changes the physical and elec- 
trical properties in the general direction of the lam- 
inated paper-base phenolic and the end result obtained 
when the water absorption approaches that of the 
phenolic would be a plastic instead of a treated 
fibre. Hence, this represents a compromise and a sat- 
isfactory solution for those applications where some 
properties can be sacrificed in the enhancement of 
others. 
The third choice—namely, treating the fibre part 


Table 1l—Comparative Properties of Vulcanized Fibre, Vulcanized Fibre Treated With Aniline- 
Fomaldehyde Synthetic Resin*, and Paper-Base Laminated Phenolic Plastics 


Vulcanized 


Tensile strength (lb/in.*) 

Compressive strength (lb/in.*) 

Flexural strength (1b/in.’) 

Water absorption—% in 24 hr, xs-in. sample 


Dielectric strength—short time—volts per mil, 
rs-in. sample 


Arc resistance (sec) 


Izod impact strength, notched sample, ft-lb per in. 
of notch (edgewise) 


aContinental-Diamond Fibre Co. 
resin” is Vulcoid. 


6,000-12,000 
20,000-30,000 
11,000-18,000 
50-65 
175-400 


110-150 
1.80-4.70 


Vulcanized fibre 
treated with 
aniline-formaldehyde 
synthetic resin 


Paper-base 
laminated 
phenolic 
plastics 


fibre 


6,000-14,000 
30,000-40,000 
9.000-25,000 
20-25 
400-600 


9,000-15,000 

22,000-40,000 

15,000-25,000 
0.8-3 


32-112 
0.80-1.80 


4-10 
0.30-0.90 


The material described above as “vulcanized fibre treated with aniline-formaldehyde synthetic 
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National Vulcanized Fibre Co. 


Fig. 8—Sheet vulcanized fibre provides insulation and 
mechanical protection in the slots of small armatures. 
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after fabrication with a waterproofing material—is 
reasonably satisfactory and its success depends upon 
the care with which the waterproofing compound is 
applied. Since the fibre is resilient, a flexible mate- 
rial must be used so that it will not crack in the nor- 
mal usage of the device. Also, particular care should 
be taken to avoid scratches or injury to the surface. 
If moisture can penetrate the coating at any point 
the entire fibre part will absorb moisture through the 
spot. 

In the manufacture of high-voltage fuses the fibre 
tube is protected from the elements by an outer phe- 
nolic tube. In this way the excellent arc-quenching 
properties of fibre are obtained while maintaining the 
dimensional stability and moisture resistance of lam- 
inated phenolics. This method of protecting the fibre 
tube, though expensive, is justified because of the ex- 
cellent arc-quenching properties of fibre. Like most 
of its other properties, the arc-quenching property 
is difficult to evaluate even though proved by field 
experience. 

In Table II the arc resistance of vulcanized fibre 
is shown as more than 20 times that of laminated 
paper-base phenolics but even that is not the whole 
story. The arc resistance, expressed in sec, is ob- 
tained by test method D 495-42 of the American 
Society for Testing Materials. An electric are pro- 
duced by a 15,000-volt, 1.2-kva transformer is played 
upon the surface of the insulation until breakdown 
occurs, the test material becoming conducting, and 
the are resistance is gaged by the time required to 
cause breakdown. For the first three minutes the arc 
is intermittent, a motor-driven interrupter being em- 
ployed. A duration of ™%4-sec and a current of 0.01 
amp is used, there being 30 arcs in the first minute, 
60 arcs in the sec. and 120 arcs in the third. After 
that, the arc is continuous. Tested in this manner, 
the fibre shows up 20 times better than laminated 
paper-base phenolics but, even so, the test is not an 
ideal one and merely gives a broad basis for com- 
parison. Actually, under much heavier arc currents, 
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Underwriters’ Laboratories, Inc. 
Fig. 9—Cartridge fuses of various sizes, capacities and 
terminal arrangements. In addition to the enclosing 
cylinder or tube, the interior strips to which the renew- 
able fuse links are fastened are of vulcanized fibre. 


of the order of % to 1 amp, the comparison favors 
the vulcanized fibre even more. In fact, at these cur- 
rents the vulcanized fibre stands up better than the 
melamine glass-base plastics which are twice as arc- 
resistant as fibre under the ASTM standard test. 

A comparison of arc resistance is obtained by study- 
ing the performance of materials under a maintained 
arc between fixed electrodes. This again places fibre 
in an unfavorable light even though the comparison 
shows its superiority. In many electrical applications 
the arc is not maintained and the whole purpose of 
the design is to extinguish the are by cooling, separa- 
tion, or magnetic blowout. Under these conditions the 
effect of the vulcanized fibre on the arc is to help 
extinguish it. In the final analysis, the process of 
extinguishing an arc is a de-ionizing process and the 
arc is extinguished when there no longer are suffi- 
cient ions in the gap to maintain the arc. Vulcanized 
fibre, under the heat of the arc, evolves neutral gases 
and water vapor which produce a turbulence in the 
are stream, thereby accelerating the recombining of the 
ions with those of opposite polarity to form neutral 

(Continued on page 172) 












107 











Hi-Frequency Motors and Circuits 
for Internal Grinding Machines 


Since the machinery manufacturer must key his motor specifications to industrial power 


supplies, a case is made for standardizing on three of the five voltage and fre- 


quency ranges originally set aside for woodworking machinery and portable power tools. 


LEROY 


MORRILL 


Electrical Engineer 


The Heald Machine Company 


HE USE of higher frequencies to operate 

motors on metal-working machines has expe- 

rienced a gradual but continual growth over the 
past few years. Motors for 180 and 360 cycles are not 
new, as they have been used for woodworking ma- 
chinery and portable hand-tools, but the term “higher” 
frequencies refers to those necessary to develop speeds 
up to 100,000 rpm and more. 

Higher surface speeds for metal working, par- 
ticularly grinding, have necessitated the use of higher 
speeds for grinding wheelheads. Based on a peripheral 
speed of 6500 fpm, a speed of 98,800 rpm is required 
to grind a %4-in. hole, or a speed of 24,800 rpm to 
grind a 1-in. hole. Still higher surface speeds to obtain 
better finishes will call for correspondingly higher 
motor speeds. 

There are many problems connected with the use of 
high-speed wheelheads and these concern both the 
mechanical and electrical engineer. Because it is not 
desirable to purchase a complete motor, it is necessary 
to use motor parts consisting of a stator and rotor or 
shell-type motor. This requires that the machine de- 
signer provide for adequate cooling and proper as- 
sembly, including mounting for the stator, bearings, 
bearing supports, shaft and provisions for bearing 
lubrication. The assembly of shell-type motors as a 
part of the wheelhead must provide uniform air gap 


General Elec 


Fig. 1—A shell-type induction motor, rated at 1 hp, 
200 cycles, 110 volts, 12,000 rpm, suitable for high- 
speed grinding applications. 
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in accordance with the manufacturer’s recommenda 
tions. The shaft must be large enough to handle the 
torque transmitted with minimum torsional deflection 
and vibration and yet of the proper size on which to 
mount the grinding wheel. 

Good dynamic balance is of extreme importance, 
particularly at high speeds, and while the rotors as 
purchased are balanced at the factory, complete 
dynamic balance of the rotor assembled with its shaft 
and bearings is required. 

Motors used for grinding wheelheads must be 
totally enclosed and proper cooling is required to keep 
the windings within safe operating temperatures. Ex- 
ternal cooling is used with either air or liquid as the 
cooling medium. 

Searing lubrication is very important and at the 
higher speeds ordinary oil or grease lubrication is not 
adequate and an oil mist lubrication system may be re- 
quired. 

Fig. 1 shows a stator and rotor, or shell-type induc- 
tion motor, for built-in applications and suitable for 
use in a grinding wheelhead. 

A similar shell-type motor is shown completely as 
sembled in a wheelhead housing in the cross-section 
drawing (Fig. 2). This particular wheelhead will 
operate at speeds between 30,000 and 43,200 rpm at 
frequencies from 500 to 720 cycles. A photograph of 
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Fig. 2—Cross-section of a typical shell-type motor 
completely assembled in a wheelhead housing, with a 
rating of 1% hp, 45,000 rpm. 
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the same wheelhead is shown in Fig. 3. A grinding 
wheel as small as 7/16 in. in diameter may be used 
with the head. The motor is rated at 1% hp. Up to 
40,000 rpm the motor bearings are grease-lubricated 
but above this speed an oil-mist lubrication system is 
required. Water-cooling of the wheelhead is used to 
maintain safe operating temperatures of the motor. 

Another wheelhead, not illustrated, is capable of 
operating at speeds from 43,200 to 75,000 rpm at 720 
to 1250 cycles. The minimum size wheel which can 
be used on this head for efficient grinding is % in. in 
diam. This motor is also rated at 1% hp and oil-mist 
lubrication and water cooling are used. 

The electrical characteristics of the motor and the 
mechanical limitations of the wheelhead unit determine 
the speed range at which the wheel may operate. Still 
another wheelhead is capable of operation at speeds 
between 75,000 and 120,000 rpm at corresponding 
frequencies of 1250 to 2000 cycles. 

Secause most plants have only 3-phase, 60-cycle cur- 
rent available, it is necessary to consider a source of 
high-frequency power to operate high-speed wheel- 
heads. Various users divide into several classifications 
as to the type of generating equipment required. These 
groups of users are discussed in following paragraphs. 

1.—The small user who requires One or two ma- 
chines with wheelheads operating at fixed frequency. 
This type of user requires a small fixed-frequency con- 
verter of suitable size for the wheelhead motor on the 
machine. This is generally supplied by the machine 
manufacturer and would be an induction-type con- 
verter of the proper kw and frequency rating. The 
converter can be direct- or belt-driven and Fig. 4 


Fig. 3—External appearance of the motor shown in 
Fig. 2. Rated at 1% hp at 45,000 rpm, this motor re- 
quires oil-mist lubrication at its top speed. 
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Table I—Standard Voltages for Frequencies Above 60 Cycles 
(Based upon NEMA Standard MG18-15, Voltage and Frequency Ratings 


Frequency—cycles per second 


720 900 1080 1440 1680 1860 








shows a conventional 2-unit, 4-bearing frequency con- 
verter set with a slip ring-type converter direct-con- 
nected to and mounted on a common base with an in- 
duction-type drive-motor. One manufacturer has 
available a single unit 2-bearing, 3-phase converter 
built in a standard induction-motor frame and with two 
electrically separate windings in a common magnetic 
structure. The input or primary winding operates at 
standard line frequency and serves as a stator winding 
to drive the rotor as an induction motor. This winding 
also supplies excitation for the high-frequency wind- 
ing. The output or secondary winding is the high- 
frequency generator winding and no slip-rings are re- 
quired. The rotor construction is squirrel-cage. 

This type of converter is furnished as standard by 
the manufacturer with 3-phase output at frequencies 
of 360, 420, 540, 720, 900, 1200, 1680 and 2160 cycles 
which are suitable for 2-pole motor speeds from 21,600 
to 130,000 rpm. 

2—The small user who has one or two machines 
with wheelheads operating at variable frequency. This 
class of user may require wheelhead operation over a 
range of speeds; therefore, a variable-frequency unit 
is required for each machine. Again, a small induc- 
tion-type frequency-converter of suitable size is gen- 
erally supplied by the machine manufacturer. Because 
variable frequency is required, some means must be 
provided to vary the generator speed. A two-unit set 
must be provided, with either an adjustable-speed, 
d-c driving motor or a constant-speed a-c motor with 
means for varying speed by some kind of variable- 
pitch drive or by changing sheaves. 

One manufacturer has “packaged” such units with 
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Fig. 4—Polyphase induction frequency converter di- 
rect-driven by a _ squirrel-cage induction motor (at 
right). Generator slip rings inside housing at left. 
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(Comprising selected parts of the data in Table 1) 





Table Il—Proposed Voltages for Machine-Tool Applications for 
Frequencies Above 60 Cycles 























Group Frequency—cycles per second 
No 60 120 1£0 240 360 480 600 720 900 1080 1440 1680 1860 2040 2880 
] 110 220 330 440 
3 110 146 220 293 367 440 






the motor and generator mounted vertically, shaft ex- 
tensions up, and a Vari-pitch V-Belt drive if required. 
Fig. 5 shows such a packaged unit with the enclosing 
covers removed. The 60-cycle motor and the high- 
frequency generator are accessible for ordinary main- 
tenance and the Vari-pitch sheaves may be adjusted to 
give varying frequencies within the range of the gen 

erator. 

3—The user who operates one Or more groups Of 
machines, each group from a common source of power. 
Such a user may have quite a few machines arranged 
in a group, or groups. Each group may consist of 4, 
6, 8 or 10 machines with a frequency-changer set to 
supply power for the group. Such a set may be a 
motor-driven induction generator or alternator of 
suitable capacity to provide power for the group. Such 
generating equipment is not as a rule provided by the 
machine manufacturer and comes under the classifica- 
tion of plant generating equipment. 

4—The user who has high frequency wired through- 
out the plant. There are already installed in a few 
plants large motor-generator sets for distributing high- 
frequency power throughout the plant. One or more 
frequencies may be distributed and the proper wheel- 
head connected to the corresponding frequency to run 
at the proper speed. One such plant has two 200-kw, 
300-cycle, 3-phase sets and two 150-kw, 420-cycle 3- 
phase sets. These generators are separately excited 
alternators. Distribution is carried over 500,000-cm 
cable and a separate disconnect for each frequency is 
provided on each floor. From each floor distribution 
point, wiring is run to a control center with a discon- 
nect for each frequency for each machine. 

In this installation two receptacles of the twist-lock 
type afe mounted in a box located above the wheel- 
head and by using two different wheelheads, one head 
with a 2-pole motor and one head with a 4-pole motor, 
they can obtain four different speeds as follows: 

300 cycles, 4-pole motor, 9000 rpm 
420 cycles, 4-pole motor, 12600 rpm 
300 cycles, 2-pole motor, 18000 rpm 
420 cycles, 2-pole motor, 25200 rpm 

It should also be noted that such distribution of 
power at the higher frequencies presents a problem 
due to excessive line losses. Just where the point of 
difficult distribution falls is not entirely clear but cer- 
tainly long distribution of more than 1000 cycles will 
require very careful planning. 

The foregoing brings us to the question of high 
frequency circuit characteristics. Such problems are 
associated with both the user and the machine manu- 
facturer. Let us consider the subject from two basic 
points—the output voltage at various frequencies, and 
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whether the source of power shall be 2-phase or 3 
phase. 

In a discussion of voltage, it should be noted that 
the National Electrical Manufacturers Association has 
set up two voltage and frequency standards for fre- 
quency converters and motors above 60 cycles for in- 
dustrial purposes. One is for portable hand tool ap 
plications and does not concern this discussion. The 
second applies to voltages for use in the woodworking 
industry or for general purpose applications. Table | 
is adapted from this standard (Standard MG18-15). 

It will be noted that there are six voltage groups 
corresponding to six frequency ranges, each group 
using 110 volts as a base voltage and 440 volts as a 
maximum voltage. The voltage of course, varies 
directly with the frequency. Arbitrary numbers (No. 
1 to No. 6) have been used to identify these voltage 
groups. Number 6 is proposed and has not yet been 
adopted by NEMA. It will be noted that each group 
overlaps at least one and in some cases two others. 
The practical difficulties arising from the use of over- 
lapping voltages are very obvious and are illustrated 
by the following example. 

Let us refer back to the plant previously mentioned 
which generates and distributes its high frequency 
power at 300 cycles and 275 volts, conforming to 
group No. 2 in Table I. Suppose a high speed wheel- 
head is required for a grinding machine of a certain 


The Louis Allis Co. 





Fig. 5—Induction-type frequency converter with en- 
closing cover removed. Motor drives the converter 
through V-belts with changeable sheaves for varying 
frequency of the output. 
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Fig. 6—Chart developed and used by The Heald Machine Company to facilitate determination of wheelhead motor 
speed, frequency and voltage in accordance with group ratings selected from existing standards. Speeds from 5000 
to 120,000 rpm with frequencies up to 2000 cps are provided at voltages between 110 and 440 volts. 


make. The machine manufacturer has one in stock, 
but the motor is built for the No. 3 range on the chart. 
At 300 cycles the motor voltage is 183 volts, and it 
would then be necessary to purchase transformers to 
run the motor. Now suppose a high-speed wheelhead 
is required for a grinding machine of another make. 
That manufacturer has one in stock with the motor 
built for 110 volts at 90 cycles or 366 volts at 300 
cycles, but for 2 phase. Another. transformer is re- 
quired to run the wheelhead on this machine and in 
addition a phase-changing transformer is required. Of 
course, the alternative in both cases would be to wait 
for delivery of special shell-type motors which would 
be wound to the proper voltage. Even in normal times 
delivery would be long and the user would be left 
waiting for wheelheads. The purpose of this illustra- 
tion is to emphasize the point that it is most necessary 
to establish circuit characteristics for high-frequency 
equipment so as to enable the user to operate similar 
equipment purchased from any machine-tool builder 
from a single generator or source of high-frequency 
power. 

There appears to be a simple solution to this prob- 
lem of overlapping voltages. From Table II, it will 
be seen that ranges No. 2, 4 and 6 have been elim- 
inated and there is no overlap except between 180 and 
240 cycles. It is believed that in this total of 60 cycles 
between these points there will be no difficulty if it is 
understood that group No. 1 will carry right through 
to 440 volts at 240 cycles and group No. 3 will start at 
241 cycles. Because these are NEMA standards which 
have been in use for some time, it does not seem 
desirable to recommend a change due to the possible 
effect on other industries, such as the woodworking 
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industry, which uses high frequency between 180 and 
360 cycles. There is one other point of overlap, which 
is at 720 cycles but again it can be understood that 
720 cycles is in group No. 3 and 721 cycles will be the 
start of group No. 5. 

The chart of speed and frequency plotted against 
voltage, as shown in Fig. 6, illustrates a practical 
example of the use of these three groups. It will be 
noted that there are three selection groups at the bot- 
tom, each designated as group No. 1, 3 or 5. For each 
group are shown the speed in rpm, the frequency in 
cycles and the particular wheelhead designated by its 
number. The permissible speed range of the wheel- 
head is shown by reference marks. These are plotted 
against voltage which for quick reference has been 
extended to a diagonal line. To take an example: Let’s 
suppose we require a wheelhead to run at 90,000 rpm. 
Wheelhead No. 00 has a speed range from 75,000 to 
120,000 rpm, so the particular wheelhead is determined. 
It comes in voltage group No. 5 and at 90,000 rpm the 
frequency is 1500 cycles and the voltage should be 230 
volts. It will be seen that there is no overlapping of 
voltage and frequency and that the three groups enable 
a speed range from 5000 to 120,000 rpm with the use 
of 2-pole motors. 

There is one possible argument against the adoption 
of groups Nos. 1, 3, and 5, and that is evident when 
we consider that No. 5 has a frequency range of from 
720 to 2880 cycles with a voltage range of from 110 
to 440 volts. 

As will be seen from Table I, No. 6 starts at 1440 
cycles, 110 volts and could be extended to 5760 cycles 
at 440 volts. It is quite possible that in the future we 

(Continued on page 174) 
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Cast Glass-to-Metal Seals 
for High-Voltage Bushings 


Years of development have yielded a borosilicate glass with coefficient of 
expansion matched to that of 42-per cent nickel-iron to produce a reliable 


hermetic seal on large apparatus subject to wide variations in temperature. 


J. K. EASLEY 
High-Voltage Bushing Engineering Department 
General Electric Company, Pittsfield 


N RECENT YEARS, as the electrical art has pro- 
gressed, there has been a steady trend toward 
hermetically sealed apparatus especially to meet 
severe operating conditions. The experiences encoun- 
tered in the South Pacific war zones greatly acceler- 
ated this trend. Here the unbelievably high humidity 
and uncontrollable fungus attacked all organic material 
in surprisingly short time. Airborne equipment, which 
must necessarily be as light and compact as possible, 
also contributed to this demand for hermetic sealing. 
Complete hermetic sealing has now become a goal for 
manufacturers of several types of electrical equipment. 
The welding art has long since developed to the 
point where all joints and seams in steel apparatus 
cases can readily be made pressure-tight. However, 
the joint between the case and the bushing that brings 
the leads through the cover is not so simple. The steel 
case has inherently different characteristics from those 
of the bushing insulator, which makes hermetic seal- 


‘ing of steel apparatus cases a difficult problem. 

In line with this trend toward hermetic sealing of 
electrical apparatus a variety of small glass and other 
ceramic seals were developed. The three most gen- 
erally known are: 

1. Metallized Surfaces—Thin coatings of metals 
such as copper or silver are fired onto either glass or 
porcelain. Metallic parts are then carefully soldered 
to this metallized surface. 

1. Houskeeper Seals'—Preformed glass shapes are 
locally heated in the region of the seal. Feathered- 
edge metal parts are then pressed into the semi-plastic 
glass. 

3. Porcelain-Glass-M etal Seals*—Special expansion 
types of steel are bonded to porcelain (steatite) by 
means of a glass-like porcelain glaze. This seal is 
somewhat limited by the fact that the construction is 

1U, S. patents 1,293.441 and 1,294,466 (Houskeeper). 


2 ““Sealex’’-—General Ceramic and Steatite Corporation, Keasbey, New 
Jersey. 


Fig. 3—Various rep- 
resentative designs 
of single - conductor 
and multi-conductor 
cast - glass bushings. 
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The success of these seals in their respective fields 
of application led to the practical development by the 
General Electric Company, of the principle of co- 
ordinated thermal expansion characteristics of glass 
and metal, a principle known by physicists for sev- 
eral years previous to the demand for hermetic seal- 
ing.* As a result of more than twelve years of 
research and development a sturdy glass-to-metal seal 
has been perfected, which is particularly desirable 
where long-life, reliability and resistance to wide vari- 
ations in temperature are required, as in the case of 
insulating bushings for power apparatus or compli- 
cated electronic equipment. This development, incor 
porated in a hermetically sealed cast-glass bushing 
which can be welded, brazed and soldered to the ap 
paratus case, eliminates the gasketed joint between 
the conventional insulator and the case, and thus 
makes it possible to achieve more permanent sealing. 

Fig. 1 shows a cross-section of a typical cast-glass 
bushing. This bushing has two nickel-steel inserts 

partially embedded into the glass. One is the mount 
ing flange a which circles the bushing near the bot- 
tom and is attached to the apparatus case by solder- 
ing, brazing, or welding. The other is the cap b to 
which the copper current-carrying stud c is brazed. 
The small hole d in the stud allows a lead wire e to 
be drawn up through the seamless tubing f in the 
center of the bushing. This lead wire is connected 
to the stud and the bushing is sealed by soldering over 
the end of this small hole. The other nickel-steel part, 
the barrier ring g, is provided to prevent the glass 
from coming in contact, during casting, which the 
copper stud which has different thermal expansion 
characteristics. 

The substitution of a single-unit piece, which can 
be readily attached to the apparatus case by soldering, 
welding or brazing, for the conventional porcelain 
bushing which usually has two porcelain parts, cen- 
ter-conductor, gaskets, and clamping members, has 
greatly simplified the assembly operation and has re- 
sulted in an improved space factor (particularly in 





3 “Glass-to-Metal Seals,” A. W. Hull and E. E. Burger, Physias, Vol. 


5, No. 12. 
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Fig. 1.—Cross-section of typi- 

cal cast-glass bushing, with 

principal components in- 
dicated. 


Fig. 2—Outdoor pole - type 

pyranol capacitor with glass- 

to - metal - sealed bushings. 

rated at 15 kva, 2400 volts, 
1 ph, 60 cycles. 
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the case of multi-conductor bushings) which makes 
possible the design of more compact, lighter-weight 
apparatus for use in airborne and other equipment. 

Perhaps the most outstanding application of cast- 
glass bushings to standard apparatus has been made 
with the outdoor power-factor improvement capaci- 
tors shown in Fig. 2. Fig. 3 shows representative 
designs from the wide variety of bushings which are 
available and includes through-conductor and draw- 
lead types in from one- to four-conductor designs for 
liquid or air-filled apparatus cases. All designs are 
such that when subjected to over-voltage, the bushing 
will flash over repeatedly rather than puncture or 
shatter. Current ratings range from 25 to 1000 am- 
peres, while one-minute, 60-cycle, dry withstand-volt- 
ages range from 7 kv through 35 kv. A line is avail- 
able having an integral top flange for mounting a tube 
base directly on the bushing, thus eliminating separate 
supporting structures, when used on rectifiers or simi- 
lar electronic equipment. By the use of cast-glass 
bushings, several new equipment designs have been 
developed which resulted in complete hermetically 
sealed apparatus having a size and weight consider- 
ably smaller than conventional designs. Fig. 4 shows 
several types of specialty equipment using such cast- 
glass bushings. 

The glass (General Electric identification PLF-3) 
used in this bushing is a lead-free borosilicate which 
has good electrical properties and excellent weathering 
characteristics and can be cast into a variety of shapes 
to meet various electrical requirements. However, the 
one property which distinguishes this from thousands 
of other glass compositions is its coefficient of thermal 
expansion. A glance at the average coefficients of ex- 
pansion of several common materials used in electrical 
apparatus as tabulated below will show the significance 
of this factor. 


GN ek iiis ack howe wane 16.8 x 10~° 
re oine ak dane tee e ees 14.0 
PRE) bv. cNaweaecs es 6542 5.7 (avg.) 
aa wince aa ab tas emits 9.2 
Common (soda-lime) Glass.. 88 (avg.) 
gt eer ee 5.5 
42% nickel iron alloy...... 5.5 


This comparison shows that the PLF-3 not only 
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has a very low coefficient of expansion which increases 
its resistance to thermal shocks, but its thermal char- 
acteristics are also coordinated with those of a readily 
available nickel-iron alloy which is a composition of 
stainless steel. 

One of the peculiar characteristics of glass is that 
its compressive strength is equal to that of steel, but 
its tensile strength is relatively small. When the ther- 
mal characteristics of the glass and steel are co- 
ordinated, the steel may be sealed directly into the 
glass, as changes in temperature result in equal changes 
in the glass and steel. The coordination of glass and 
metal expansions not only improves the resistance of 
the bushing to thermal shock, but also insures per- 
manent freedom from stresses likely to cause bush- 
ing failure due to static fatigue of the ceramic.* 

But when the coefficients of expansion are not co- 
ordinated, a change in temperature which tends to 
put the glass in tension invariably results in a frac- 
ture of the glass. This is the reason it was necessary 
to develop a new glass rather than use some existing 
glass similar to window pane which on first glimpse 
has desirable characteristics for insulating bushings— 
namely, good dielectric strength and resistance to 
weathering. 

In all types of glass-to-metal seals, two common 
problems are present which must be accurately con- 
trolled in order to insure a high quality seal — ad- 
hesion of the glass to the metal and resultant stress 
in the glass. Frequent control checks are taken of 
glass adhesion to metal parts. As further assurance 
of the tightness of the seal, all bushings of certain 
designs are checked with the most sensitive leak de 
tector available, the helium spectrometer, but no case 
of leakage at the seals has yet been detected. 

The chief criterion for freedom from tensile stress 
in the region of the seals is controlled agreement of 
the glass and metal expansion curves at all tempera- 
tures below the annealing point of the glass. The sen- 
sitiveness of this agreement and hence the maximum 
allowable variation in the expansion curves has been 


*“The Mechanical Properties of Glass,” F. W. Preston, Jour. Applied 
Physics, Vol. 13, October, 1942. 


investigated thoroughly and reduced to stress equa- 
tions. Also, practical graphical exhibitions of stresses 
have been correlated through the use of photoelastic 
means with crossed nicols or a quartz wedge. By 
carefully controlling the rate of temperature change 
during annealing, the bushing is gradually cooled 
down to room temperature in such a manner that any 
harmful stresses tending to be set up in the seal be- 
tween the glass and metal are prevented. 

The successful manufacture of glassware in quan- 
tities is an art in itself. Very exacting control over 
temperatures and timing, along with a high degree 
of mechanization, are essential. Since the complete 
process of casting glass bushings includes details too 
involved for presentation in this paper, no attempt is 
made to elaborate beyond the basic step-by-step opera 
tions. 

While we normally think of glass as an electrical 
insulator, yet in a molten state it is a fair conductor 
of electricity. This characteristic is used to advantage 
by melting the glass in an electrically heated furnace. 
When sufficiently heated, the glass is drawn off as a 
white-hot, molasses-like liquid through an orifice piece 
mounted in the bottom of the furnace. A pre-heated 
iron mold is used for casting the bushing to the de- 
sired finished contour. A typical mold is shown in 
Fig. 5. It will be noted that the bushing is cast in 
an inverted position and that the mold is split to 
facilitate removal of the cast bushing. The nickel- 
steel inserts are placed in their correct position within 
the mold. The mold is then placed directly under 
the stream of glass flowing out through the orifice 
of the furnace. As soon as the mold has been filled, 
it is withdrawn from the path of the glass stream. 
In a short time the glass has cooled to a semi-plastic 
state suitable for handling. The mold is then opened 
and the hot bushing is removed and placed in an 
annealing chamber. Here the rate of cooling is so 
controlled that it reaches room temperature as a stress- 
free glass bushing having the nickel-steel inserts her- 
metically sealed into the glass. 

The addition of the mass of hot glass to the mold 
increases its temperature considerably. However, 


Fig. 4—Several types of specialty equipment using cast-glass bushings. Left to right—low-capacitance filament 
transformer; pulse transformer; 13-kv. kenotron rectifier. 
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within a short time atter removai of the bushing, the 
mold has cooled down to the correct casting tempera- 
ture and is ready to be used again, so that the process 
becomes continuous. 

Since this development is based upon the coordi- 
nated thermal characteristics of glass and steel, it has 
resulted in the sealing of heavier metal pieces in larger 
masses of glass than heretofore found practical by 
other means. The General Electric cast-glass bush- 
ing is a hermetically sealed unit which has excellent 
weathering characteristics and will withstand thermal 
shocks far in excess of any normally expected in the 
operation of the apparatus. It is a completely inor- 
ganic assembly, practically inert to all the things that 
deteriorate organic material such as water, solvents, 
high temperature, and fungus. By the use of these 
bushings the advantages of metal-to-metal sealing 
processes, such as soldering, brazing, or welding, are 
fully realized in attaching the bushing directly to the 
apparatus case so as to obtain permanent hermetic 
sealing against severe conditions of high humidity 
and extremes in temperature. 
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Fig. 5—Two-part mold for a cast-glass bushing. Metal 

parts are placed in the mold as shown at left. Glass is 

poured into molds from the bottom, so they are shown 
here inverted. 


Works Laboratory of the General Electric Company who 
have guided this work through the development stage to the 
practical manufacturing state. 





Unusual Domestic Equipment Designs from Britain 


Servicing of compact radio receivers becomes a 
problem when they are shipped to foreign lands. The 
British set shown above, designed for export, can be 
taken out of its plastics case and, with the removal of 
one bolt, opened up like the pages of a book. All parts 
are thus readily accessible for servicing. At the upper 
right is a horizontal toaster with 2-slice capacity and 
manual turnover. Cover fits over the toast-rack to con- 
fine the heat, the metal spring straps fitting in between 
the cross-wires of the toast-rack and pressing the toast 
downward toward the heating element. At right, below, 
is a 5-tube super-heterodyne receiver with built-in an- 
tenna. Acrylic decorations form part of the supporting 
structure. Retail price, about $80, including tax. 
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British Combine 






















Machine Produces Complete Radios 
Automatically Three a Minute 





Except for plugging in the tubes and electrolytic capacitors and mounting 
the loud speaker, the complete chassis of a small British radio receiver 
is produced automatically in an ingeni ous conveyorized machine, using sten- 
ciling, spraying and machining techniques for components and connections. 


UTOMATIC production of radio receivers in 

large quantity requires not only especially de- 

signed machinery to perform the necessary 
operations but a simplified design of the receiver as 
well. Both of these have been achieved by Sargrove 
Electronics Ltd. of Walton-on-Thames, Surrey, Eng- 
land. One of the production units is shown in Fig. 1, 
with the loading end in the foreground. This machine 
bears the name-plate designation “electronic circuit- 
making equipment” or ECME. It receives preformed 
molded plastics panels which will become principal 
components in the finished radio receivers (Fig. 2) 
and completely finishes them at a rate of 180 per hr. 
The panels are passed along on automatic conveyors 
and the machine grit-blasts them, sprays them with 
atomized metal (zinc), face-mills the plates to remove 
the metal everywhere except where it is deposited in 
preformed grooves and depressions, lacquers both 
sides of the plates, and tests the resulting circuits 
before discharging the finished panels at the far end 





Limited sections of this article are based upon a paper presented by 
John A. Sargrove before the British Institution of Radio Engineers. It 
is desired also to acknowledge assistance with some of the illustrations 
from the British Information Service, New York. 







































































of the machine, 70 ft. from the starting point. 

In its first production run, this equipment is en- 
gaged in turning out 100,000 low-priced radio receiv- 
ing sets for India. In order to understand the capa- 
bilities of the ECME, it is necessary first to look at 
the product. This is a very simple radio set, although 
the machine is entirely capable of making much more 
complex products. The basic circuit is that of a con- 
ventional regenerative tuned r-f receiver and an ampli- 
fier, built around two duplex tubes of a new type 
which has also been developed by Sargrove in con- 
junction with the British Tungsram Radio Works 
Ltd. 

Diagrammatic representation of the tube, a duplex 
tetrode, known as the UASS, is shown in Fig, 3. It 
will be noticed that there is a superficial resemblance 
to a beam tetrode, except that the whole structure is 
split along the cathode axis into two halves. The two 
beam-forming plates are of an unusual shape, having 
an E-shaped cross section. The center limbs come 
very close to the narrow edges of the flat cathode and, 
with the latter, form the separating screen between 
the two half systems of the valve. The outer limbs of 
the “E” act as beam-forming electrodes and also as 
screens from the anode to control grids. To permit a 
high anode current at comparatively low voltages, the 
grids are rather open-meshed and close to the cathode. 
The accelerator grid wires are aligned behind the con- 
trol grid wires. The tube will hold throughout its life 
the initial favorable high ratio of anode current to 
screen current which is about 10:1. 

The screening of input to output electrodes, as well 
as inter-half system screening is completed between 
the main structure and the bottom based by further 
interposed wing-type screens shielding the two anode 
leads from each other, as well as from all the other 
electrodes. 

The tube has many possible applications. As a rec- 
tifier, it can be used on single-phase or two-phase cir- 
cuits with almost the same output efficiency. The d-c 
output voltage will be almost equal to the input rms 


Fig. 1—The type A electronic circuit-making equip- 
ment, or ECME, 70 ft. long, with photoelectric and 
other electronic controls. Preformed. plastics plates are 
fed in at the right and emerge at the far end ready to 
be assembled into the cabinet with loud-speaker, tubes 
and plug-in capacitors. 
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Fig. 2—This shows the product of the type A ECME, 

upper, left, and the type B, below at right. The panels 

require only the addition of the loud-speaker, shown 

in place, two tubes and two electrolytic capacitors. The 

two panels are assembled with the spacer-studs and 
placed in a cabinet. 


voltage if the current drawn from the cathode does 
not exceed an average of 20to25 ma. Use of one of these 
tubes in the export receiver previously referred to is 
indicated in Fig. 4. Here it functions in a tetrode-detec- 
tor-output circuit. This gives a detector gain 100 times 
the demodulated audio component of the carrier using 
one half-system at a +15-volt accelerator potential 
and a maximum output from the half system of 0.4 
watt. With reaction the overall sensitivity is 1 milli- 
volt at a total cathode current of only 25 ma. The 
output section is used with accelerator and anode at 
+90 volts and with —5 volts grid bias. The anode 
dissipation is 3.5 watts and heater consumption is 
5.5 watts. 

Returning to the receiver illustrated in Fig. 2, the 
ECME produces the two panels shown, complete ex- 
cept for the loudspeaker being bolted to the upper 
panel, the two UA-55 tubes, and the two electrolytic 
condensers in the foreground which are plugged in 
like the tubes. Circuit connections between the two 
panels are made through the studs which space and 
hold the panels together in the cabinet. 

Circuit components and connections on the two 
panels are produced in several unusual ways, some 
of which bear similarities to the printed, sprayed and 
stamped procedures previously described in this pub- 
lication’. The most notable difference is that the 
plastics plate employed is not merely a supporting 
device. It is molded into such a structural form that, 
when fully processed, it contains the inductors, ca- 
pacitors, resistors, potentiometer tracks, switch and 
other terminations together with conductor paths, all 


See ExLectrica, MANnuracturinG for May, 1947, p. 122; July, 1947, 
p. 98; and September, 1947, p. 116. 


INTER-HALF_ SCREEN 


Fig 3—Diagrammatic cross-section of the UA-55 tube, 
a duplex triode especially designed for simplified cir- 
cuits and for general-purpose applications. 
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interconnected. The component elements are not pre- 
fabricated but come into being im situ. They are 
“grown” together ‘with the conductor paths. The in- 
sulating material of the plate forms the dielectric of 
the capacitors and is therefore an integral part of 
the circuit, predetermining the characteristics of the 
other elements. 

The plates, themselves, are of special designs, in- 
corporating grooves and depressions on both sides. In 
some cases such indentations are directly opposite, 
forming in between a very fine web of insulating 
material. The grooves and depressions are so arranged 
as to constitute, after metallization, the conductors, 
inductors, capacitors, fixed members of variable ca- 
pacitors, resistors, potentiometer tracks and intercon- 
nections, all in continuous relation one with another. 
In this manner complete circuits are simultaneously 
produced without need for the assembling and wiring 
of separate components. 

Resistors, inductors and capacitors are readily 
formed by deposition of a metal, e.g., copper, or other 
conducting material. 

Resistors can be produced by depositing graphite 
in suspension. Provided the specific density and thick- 
ness of the graphite deposit or other resistive mate- 
rial is accurately controlled, the various resistor values 
required can be obtained by merely varying the aspect 
shape of the resistor deposit. As an example, with 
a certain colloidal dispersion of graphite in a slightly 
glutinous medium (such as gelatin) and deposited 
to a controlled thickness of, say 1/20 mm, there is 
obtained a specific coating resistivity of 25 ohms per 
sq mm when measured from one edge to the parallel 
edge opposite. This small area is capable of continu- 
ously dissipating one milliwatt of energy in the form 
of heat without rising above a safe working tempera- 
ture. A wide range of resistor values can be obtained 
by simply varying the shape and size of the deposit. 
A few examples will serve to illustrate this. A de- 
posit area 1 mm wide and 100 mm long will give, 
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in the above case, a resistor of 2,500 ohms. This will 
be able safely to dissipate 1/10 watt (100 milliwatts). 
Again, a deposit of 10 mm wide and 10 mm long 
will have a value of 25 ohms and dissipate 1/10 watt ; 
another deposit 0.2 mm wide and 100 mm long would 
have a value of 12,500 ohms at 1/50 watt; whereas 
a deposit 25 mm wide and 40 mm long would be 
40 ohms at 1 watt. 

It should be noted that the contacts to the two ends 
of the resistors are obtained without a separate opera- 
tion by depositing a resistor into its correct place in 
the circuit so that it overlaps the previously (or sub- 
sequently) deposited metal conductor-path deposit over 
a sufficient area to achieve good contact. It is pref- 
erable so to shape the larger wattage resistors that 
the graphite deposit is widened near the contacts. 
This ensures that the temperature gradient, at the 
line of contact between hot graphite and cold metal, 
is not too sudden. 

To enable a very long and narrow resistor to oc- 
cupy a relatively small surface area it can be con- 
veniently deposited in zig-zag form. It is further 
convenient, in order to allow for slight inaccuracies 
in the alignment of the stencils, to make the termina- 
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Fig. 4—The amplifier circuit of the 2-tube radio re- 
ceiver, showing the tetrode-detector and tetrode-output 
application of the UA-55 tube. Power input at right, 
r-f input at left. 


tions of the metal paths also with enlarged lobes. 

Whereas the inductor coil shown on the lower panel 
in Fig. 2 has only five turns, and thus has only a 
very small inductance value, coils of this construc- 
tion can be made with many more turns of narrower 
surface width and closer spacing, and also with a 
total greater surface space area. 

Obviously, the maximum value of inductance that 
can thus be obtained has top limit which is lower 
than that of the conventional wire coil. Methods of 
raising the inductance value of coils made in accord- 
ance with these proposals include the use of powdered 
iron cores and other expedients. In general, the kinds 
of inductor required for radio frequency work of the 
order of approximately %2 mc to 100 me can be ar- 
rived at by simpler means. One way of increasing 
greatly the inductance values obtainable is to affix to 
the panel a strip of photographically developed de- 
posit representing a portion of the circuit, mainly the 
inductance. Thus, by photographic means the grain 
size of the metal is greatly reduced, and hence a 
larger number of turns can be compressed into a given 
panel area. 


Deposited Capacitors 


The simplest method of forming capacitors in the 
Sargrove automatic equipment is to deposit metal on 
opposite sides of a thin web molded into the base 
plate. This takes the form of a depression on one 
side of the plate as may be seen, for example, in 
the rectangles in the plate in Fig. 5. There are limits 
to the values of capacitors that can be produced in 
this way, however. For larger values, one method is 
to deposit metal and lacquer alternately. A metallic 
layer is sprayed on first including its connecting con- 
ductors or contacts. This is followed with a sprayed 
layer of lacquer of high dielectric coefficient and over 
a narrow edge of the larger plate, both of which are 
masked. A further mask is now used, having a large 
cut-out and enabling metal to be sprayed through it 
so that it makes contact with the metal conductor of 


Fig. 5—Progressive comple- 
tion of the panel shown at 
upper left in Fig. 2. Central 
opening is for loud-speaker. 
At left is the preformed 
molded plate as it enters the 
machine. In the center the 
graphite-dispersion material 
has been sprayed through a 
mask to form resistors, large 
shaded areas representing re- 
sistors which must radiate 
greater amounts of energy. 
At the right is shown the re- 
verse side of the panel with 
sockets and eyelets, which 
have been automatically as- 
sembled, and another grid- 
shaped resistor. 
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Fig. 8—In the center cubicle are the three face millers, each one direct motor-driven. At the right are the radio 


receiver panels completely covered with sprayed metal, while at the left are the panels after the face milling operation, 
with circuit elements revealed. 


narrow dimensions. This forms the second plate of 
the capacitor. Again, lacquer is sprayed on through 
the stencil previously used for lacquer. Then metal 
is again applied through the first metal-spraying sten- 
cil; and so on until a stack is produced in which 
every alternate metal layer forms one pole of the 
capacitor and vice versa. Of course, three- or more 
pole capacitors can be similarly produced. Moreover, 
many Capacitors in many parts of the circuit can be 
similarly and simultaneously made in this multiplate 
form. 


An alternative method of producing such interre- 
lated capacitors of higher value is to make the whole 
main plate from a material of very high dielectric co- 
efficient. For example, by using a plastic filler with a 
high dielectric constant, or by inserting a thin layer 
of such a substance (with a roughened or etched sur- 
face) into the mold so as to form a thin web when 
the plastics molding is completed. 

A further alternative is to make a sub-plate of a 
substance having a high dielectric constant, on which 
part of the interrelated conductor paths and the high 
value capacitors are deposited. This sub-plate is con- 
nected into the main circuit by eyelets which also pro- 
vide the electrical connections between the circuits on 
the two plates. In general terms, the upper limit of 
capacitance values that can be conveniently produced 
by these means lies in the region of 30 mmf per sq 
cm, using bakelite as the plate material, and up to 
0.03 mf with special materials such as a_ suitable 
ceramic. 

In practice, it has been possible to obtain all the 
additional capacity required by the simple expedient 
of introducing corrugations in the web forming the 
capacitor dielectric. By increasing the effective area 
in this way the upper limit of the capacitance value 
is substantially raised where required without occupy- 
ing more space on the surface of the plate. This is 
the method used in forming the circular capacitors 
in the upper panel in Fig. 2 where the corrugations 
may be clearly seen. 

When larger reactive components are indispensable 
(such as electrolytic capacitors) these can be prefabri- 
cated with plug-shaped outlets and plugged into suit- 
able sockets inserted into enlarged lobes of the de- 
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posited metal circuit on the main plate. 

The electronic circuit-making equipment has been 
designed on a unit system, with each principal opera- 
tion performed by an independent unit of mechanism 
housed in a separate cubicle or group of cubicles. 
These are placed in proper sequence as desired, the 
conveyors connected, and a straight-line operation thus 
becomes possible. The machine illustrated in Fig. 1, 
set up for work on one of the panels for the export 
receiver (the lower one in Fig. 2), receives the molded 
panels as loaded onto the conveyor in the foreground 
of Fig. 1. 

It is necessary that the smooth surfaces of the 
molded plates, particularly the walls of the grooves 
and depressions, should be well and evenly roughened 
in order that the metal to be sprayed will adhere 
firmly. This operation is carried out by forcing a 
fine abrasive agent through tungsten-carbide nozzles 
The nozzles have been arranged, as a result of ex- 
periments, in such a way that no part of the plate 
surface is neglected. As the plate passes through the 
machine, the nozzle units are rocked up and down. 

Like all operations which take place in the ECME, 
the grit-blast machine is electronically controlled and 
does not commence work until a plate arrives for 
blasting. 
The operation is dependent also on the presence of a 
supply of silicon carbide, the abrasive agent, and the 
correct feed of compressed air. In case of a failure 
of supplies, or should the conditions be incorrect to 
produce a satisfactory result, the machine is automat- 
ically shut down at once and an alarm given. 

A photo-electric device checks each plate for rough- 
ness on ejection from the grit-blasting machine before 
passing on to the next process. Roughened plates 
leave the rubber conveyor which carried them through 
the grit-blasting machine and they are automatically 
picked up by the chain conveyor which propels them 
through the metallizing group. 


This avoids excessive wear of the nozzles. 


Metallizing Machine Group 


Here again, the whole process is completely auto- 
matic and is controlled throughout by the electronic 
control unit. The metal-spray machines are of par- 
ticular intreest and represent an advance on standard 
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practice in spraying technique. Each machine has 
eight nozzles arranged four-on-a-side to allow simul- 
taneous spraying of both sides of the plate (Figs. 6 
and 7). Spraying takes place only when there is a 
plate in position for processing. The machine is 
started up, closed down or reverts to safety condi- 
tions in case of failure in any part of the system, by 
the electronic control unit, and also if the control unit 
fails. 

Zinc wire on reels can be seen in the lower cubicles 
in Fig 6 and this is fed to the metallization guns over 
a system of pulleys which send electrical impulses, 
when rotating, to the electronic control unit shown in 
the top left-hand cubicle, thus checking both the pres- 
ence of wire and the correct feeding conditions. The 
eight nozzles, of which four can be seen in this pic- 
ture, are mounted on a rocking mechanism driven 
at a speed that ensures even distribution of metal on 
the plate during its progress through the cubicle. 

The arrival of a plate on the conveyor is perceived 
by the control unit which starts the process-timing 
cycle and regulates the admission and ignition, in the 
correct sequence, of ethane, propane and oxygen. It 
also starts and controls the supply of zinc wire into 
the melting flame, and admits compressed air for atom- 
izing and spraying the molten metal. 

These supplies are shut down when the flow of 
plates ceases and, in the case of failure of any part 
of the metallizing system, including that of the elec- 
tronic control unit itself, the machine reverts to a 
safety condition. 


When a continuous row of plates passes through 
the metallizing machine, the timing circuit of the con- 


Fig. 6—The metal-spraying unit of the ECME. Four 
spray guns cover each side of the panel as it passes 
from right to left through the cubicles. At upper left 
is the electronic control panel for this unit. Below, 
reels of zinc wire for the metal spray guns. 
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Fig. 7—Here the technician is adjusting the metal 
spray guns. Electronic control panels above at left 
and right. 


trol unit perceives each plate in turn and extends the 
operating time until the last plate has been processed. 
Since this control is applied in a positive sense, that 
is to say, all conditions must be correct before the 
machine will function at all, it has been possible to 
render this process completely safe despite the danger- 
ous nature of the gases employed. At the same time, 
the greatest economy in power and material is as- 
sured since the machine operates only when there is 
work to be done. 

Metallized plates coated with metal by one or more 
such machines in sequence to the required thickness 
are then passed over by the chain conveyor to rubber 
rollers which feed them through the face-milling ma- 
chine group. 

The insulated plates, at this stage completely coated 
with metal, are fed through a battery of face-milling 
machines illustrated in Fig. 8. This process is en- 
tirely electronically controlled and is started by the 
presence of a plate. Precautions are taken automat- 
ically that the cutting heads attain their operating 
speeds before the metallized insulated plate is fed in 
by the rubber rollers to avoid forcing work past a 
dead tool. In this way, scrap is reduced, and econ- 
omy in tool life is ensured. Each face-milling machine 
has three electrically driven milling heads, each 
mounted on independent slides capable of adjustment 
to the finest limits. 

It is noteworthy that during this operation, carried 
out at 3,000 ft-per-min cutting speeds, the insulated 
plate is unclamped and is fed past rotating diamond- 
tipped tools by rubber rollers. These revolving rollers 
are spring-loaded to hold the plate flat on the face 
plate between guides. In this manner metal is removed 
in successive layers from each face of the plate until 
the insulated material separating the grooves and de- 
pressions is reached. This leaves the interconnected 
circuit in the grooves complete as designed and is 
finished by polishing. The plate continues along the 
conveyor for automatic socket insertion, followed by 
lacquering and automatic electrical check test where 


the completed circuit is rapidly subjected to exhaustive 
(Continued on page 170) 
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ROBABLY the only standardized equipment 
nomenclature system in the world in actual use 
| today is that adopted in 1943 by the armed serv- 
ices of the United States and known generally as the 
“AN system.” It is a demonstration that it is possible 
for the military services to achieve actual integration 
in practice. Its use during the war undoubtedly facili- 
tated the movement of communication and associated 
equipment from points of origin to the armed forces 
in all parts of the world, thus making its direct con- 
tribution to the war effort. Today it is in general use 















Type of Installation 





aircraft) : 
B—pigeon 


B—underwater, mobile, submarine ; . 
C—carrier (wire) 


D—pilotless carrier F-ieeushic 


F—ground, fixed 


G—ground, general ground use (includes | 


two or more ground installations) 
K—amphibious K—telemetering 


M—ground, mobile (installed as oper- | 
ating unit in a vehicle which has | N—sound in air 
no function other than transportin 
i y I & P—radar 
the equipment 


P—ground, pack or portable (horse or | 
man) | R—radio 


S—water surface craft 
T—ground, transportable 


U—general utility (includes two or more 
general installation classes) 


V—ground, vehicular (installed in ve- 
hicle designed for functions other 
than carrying electronic equipment, 
etc., such as tanks) 


W—underwater, fixed. 





The “AN” Nomenclature System 


How It Works 


Although war-born and on the restricted list until very recently, this stand- 


Table I—Set or Equipment Basic Indicators in the “AN” System 


Type of Equipment Purpose* 


A—airborne (installed and operated in A—invisible light, heat radiation A—auxiliary assemblies (not complete 


(—telegraph or teletype (wire) 


I—interphone and public address 


M—meteorological 


Q—underwater sound 


S—special types, magnetic, etc., or com- N—navigational aids (including altime- 
binations of types | ters, beacons, compasses, instru- 


T—telephone (wire) 
V—visual and visible light 


X—facsimile or television 


* Any “purpose” symbol followed by a “T” indicates training equipment 


ardized equipment nomenclature syste n is very much in use today on gov- 
ernment contract for communication and other types of electronic apparatus. 


CHARLES DE VORE 
Signal Corps Publications Agency 
Fort Monmouth, New Jersey 


in connection with government contracts for equip- 
ment in categories to which it is applicable. 
Sufficiently broad in scope to cover the various types 
of communication equipment already in use by the 
different branches of the Army and Navy, the AN 
system was also flexible enough to lend itself to the 
new types and applications of equipment then in the 
breadboard and even earlier stages. It was logical, 
comprising both a name and a type number. This type 
number alone was sufficient for nameplate purposes: 
it identified the kind of equipment—radio, radar, tele- 


































operating sets) 


B—bombing 
C—communications (receiving and trans- 
mitting) 


D—direction finding 
G—gun directing 


H—recording (photographic, meteoro- 
logical and sound) 


J—countermeasures (receiving and 
transmitting) 


L—searchlight control 


| M—maintenance and test assemblies 


ment landing and depth sounding) 


P—reproducing (photographic and 
sound) 


Q—special, or combination of types 
R—receiving or listening 
Sdetecting or range and bearing 
T—transmitting 

| W—remote control 


| X—identification and recognition 
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phone, sound, meteorological, photographic, etc. ; it in- 
dicated whether the equipment was for ground or air 
or shipboard use; and it indicated for what military 
job it had been designed. 

Assignment of government nomenclature to equip- 
ment procured for Army and Navy use is, of course, 
not new. Since the same unit may be made by a num- 
ber of widely scattered manufacturers, confusion 
would obviously result if the different manufacturers’ 
individual commercial designations were used. So it 
had been common practice for each of the procure- 
ment and supply agencies of the Army and Navy to 
assign its own designation to interchangeable units of 
apparatus, or to interchangeable parts for the same 
equipment, regardless of who the manufacturer was. 
This was done so that they might always be ordered 
and stocked in the same way. 

In the system the Signal Corps was using at the 
outbreak of World War II, several disadvantages de- 
veloped, due, primarily, to the great variety of entirely 
new technical and, chiefly, electronic devices produced. 
For example, the designation “SCR” was intended for 
complete Signal Corps radio sets. However, the SCR- 
211 was a portable frequency meter for calibrating 
radio receivers; the SCR-246 was an airborne radio 
compass; the SCR-268 was a ground radar set (the 
word “radar” could not even be used at that time for 
military security reasons) ; the SCR-287 was a radio 
transmitter; and the SCR-299 was a vehicular radio 
set. 

As another example, the designation “RC” was in- 
tended for radio components or assemblies. RC-68 
was an assembly of test equipment, incidentally, for 
use with the SCR-268. RC-129 was a facsimile set. 
RC-148 was a radar identification equipment, also for 
use with the SCR-268. The RC-163 was a radio 
beacon ; RC-173, an antenna system ; RC-290, a remote 
control assembly ; and RC-298, an interphone extension 
set. And so it went. 


Advantage of Common Nomenclature 


So long as the use of this system affected only the 
Signal Corps, its disadvantages were really little more 
than an inconvenience that could have been put up 
with. However, World War II soon became a global 
war, with the supply services of the Army, Navy, and 
Marine Corps cooperating in many theaters of opera- 
tion around the world. All-important time and lives 
could be saved if one service could readily obtain 
vitally needed equipment from a supply agency of an- 
other service. Obviously, costly supply delays would 
result if identical and interchangeable equipments 
were known by different names in the different serv- 
ices. Accordingly, the Army-Navy nomenclature sys- 
tem was developed to establish a single standard plan 
of nomenclature for communication and associated 
equipment. The system the Joint Army-Navy Nomen 
clature Committee worked out applied not only to 
equipment standardization for joint Army-Navy use 
but also could be used for equipment peculiar to one 
branch of the Army or Navy. 

This system, adopted in early 1943 for Signal Corps 
equipment, consists of a name followed by a type num- 
ber. In choosing a name, standard engineering term- 
inology is used: radio set, radar set, and so forth. The 
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Table 1I—Component Indicator Symbols 
in the “AN” System 








Component 


indicator 


AB 


Family name 


Antenna support 
Amplifier 
Antenna assembly 


Antenna 


Battery, 
primary type 
Battery, 
secondary type 


Audible signal 
device 


Control 


Comutator 
assembly, Sonar 


Capacitor bank 
Cable and trans- 
mission line, r-f 
Crystal kit 
Comparator 


Compensator 


Computer 


Crystal 
Coupling device 


Converter 
(electronic) 


Cover 


Cord 


Case 


Dummy antenna 
Detecting head 


Dynamotor 
Hoist assembly 
Filter 


Furniture 
Frequency meas- 
uring device 

Generator 


Goniometer 
Ground rod 
Head, hand and 
chest sets 
Crystal holder 
Air conditioning 
apparatus 
Indicating device 


Insulator 
Intensity measur- 
ing device 


Indicator, cathode- 


ray tube 


Definition or example 


Antenna mounts, mast bases, mast 
sections, towers, etc. 

Power, audio, interphone, radio 
frequency, video, etc. 

Complex: Arrays, parabolic type, 
masthead, etc. 

Simple, whip or telescopic, loop, 
dipole, reflector, also transducer, 
etc. (See “H’”). 

B-batteries, battery packs, etc. 


Storage batteries, battery packs, 
etc. 


Buzzers, gongs, horns, etc. 


Control boxes, remote tuning con- 
trols, etc. 
Peculiar to Sonar equipment. 


Used as a power supply. 

R-f cables, wave guides, etc., with 
terminals. 

A kit of crystals with holders. 

Analyzes or compares two or more 
input signals. 

Electrical or mechanical compen- 
sating, regulating or attenuat- 
ing apparatus. 

A mechanical or electronic mathe- 
matical calculating device. 

Crystal in crystal holder. 

Impedance coupling devices, di- 
rectional couplers, etc. 

Electronic apparatus for changing 
the phase, frequency, or from 
one medium to another. 

Cover, bag, roll, cap, radome, na- 
celle, etc. 

Cord with terminals, also com- 
posite cables of r-f and non-r-f 
conductors. 

Rigid and semi-rigid structure for 
housing or carrying equipment. 

R-f test loads. 

Magnetic pick-up device, search 
coil, hydrophone, etc. 

Dynamotor power supply. 

Sonar hoist assembly, etc. 

Band-pass, noise, telephone, wave 
traps, etc. 

Chairs, desks, tables, etc. 

Frequency meters, echo boxes, etc. 


Electrical power generators with- 
out prime movers. (See “PU” 
and “PD”), 

Goniometers of all types. 

Ground rods, stakes, etc. 

Includes earphones. 


Crystal holder, less crystal. 

Heating, cooling, dehumidifying, 
pressure, vacuum devices, etc. 

Calibrated dials and meters, in- 
dicating lights, etc. (See “IP”’). 

Strain, stand-off, feed-through, etc. 

Includes SWR gear, field intensity 
and noise meters, etc. 

Azimuth, elevation, PPI, pano- 
ramic, ete. 


(This table continued on page 126) 
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Table 11—Component Indicator Symbols in the “AN” System (Continued) 


| Component 


Component 
| 


indicator 








Family name 
Junction device 


Keying device 


Definition or example | indicator 


Junction, jack and terminal boxes, 
connector panels, etc. 

Mechanical, electrical, and elec- 
tronic keyers, coders, inter- 
rupters, etc. 


Line construction Includes special apparatus such as 


tool 
Loudspeaker 
Microphone 


Modulator 


Meter, portable 


Maintenance kit 
or equipment 


Meteorological 
device 
Mounting 
Miscellaneous 
Oscillator 


Operating 
assembly 


cable plows, etc. 

Separately housed loudspeaker. 

Radio, telephone, throat, hand, 
etc. 

Device for varying amplitude, fre- 
quency, or phase. 

Multimeters, volt-ohm-milliam- 
meters, vacuum-tube voltmeters, 
power meters, etc. 

Radio, telephone, general utility, 
etc. 

Barometer, hygrometer, thermom- 
eter, scales, etc. 

Mountings, racks, frames, stands, 
etc. 

Equipment not otherwise classi- 
fied. 

Master frequency, blocking, mul- 
tivibrators, etc. (For test oscil- 
lators, see “SG” ). 

Operating units associated to- 
gether not otherwise covered. 


Oscilloscope, test Test oscilloscopes for general test 


Prime driver 
Pole fittings 


Pigeon articles 

Photographic 
articles 

Power supply 


Plotting 
equipment 


purposes. 

Gasoline engines, electric motors, 
diese] motors, etc. 

Cable hanger, clamps, protectors, 
etc. 

Container, loft, vest, etc. 

Cameras, projectors, sensitom- 
eters, etc. 

Non-rotating machine type, such 
as vibrator packs, rectifiers, 
thermoelectric, etc. 

Except meteorological. Boards, 
maps, plotting tables, etc. 


Power equipment Rotating power equipment except 


dynamotors; motor-generators, 
etc. 


Radio and radar Radio or radar receiver, compo- 


receivers 


Recorder and 
reproducer 


Relay assembly 


site receiver-indicator, etc. 
Tape, facsimile, disk, magnetic, 
etc. 
Electrical, electronic, etc. 


Radio-frequency Composite component of r-f cir- 


component 


cuits. 


Cable and trans- R-f cables, wave guides, etc., with- 


mission line, 
bulk r-f 
Reel assembly 
Rope and twine 
Reflector 


Receiver and 
transmitter 


out terminals. 


Antenna, field wire, etc. 

Non-electrical cord, etc. 

Target, confusion, etc.; except 
antenna reflectors. (See “AT”). 

Radio and radar transceivers, com- 
posite transmitter and receiver, 
etc. 





Family name 


Shelter 


Definition or example 


House, tent, protective shelter, etc. 


Switching device Manual, impact, motor-driven, 


Switchboard 


pressure-operated, etc. 


Telephone, fire control, power, 
panel, etc. 


Signal generator Includes test oscillators and noise 


Simulator 


Synchronizer 


Strap 


generators. (See “O”’). 
Flight, aircraft, target, signal, etc. 


Equipment to coordinate two or 
more functions. 


Harness, straps, etc. 


Radio and radar Communications, range, marker 


transmitters 


Telephone 
apparatus 


Timing device 


Transformer 


beacon, interrogator, composite 
transmitter - modulator, sonar 
drives, etc. 


Miscellaneous telephone equip- 
ment. 

Mechanical and electronic timing 
devices, range devices, etc. 


Transformers, when used as sepa- 
rate items. 


Positioning device Tilt or train assemblies. 


Telegraph 
apparatus 
Tool kit or 


equipment 
Tools 


Tuning unit 


Test equipment 


Teletypewriter 


and facsimile 

appartaus 
Tube tester 
Connector, audio 

and power 
Connector, r-f 


Vehicle 
Visual signaling 
equipment 
Cable, two 
conductor 
Cable, four- 
conductor 
Cable, multiple- 
conductor 
Cable, single- 
conductor 
Cable, three- 
conductor 
Impedance- 
measuring 
device 


Miscellaneous telegraph appara- 
tus, 


Miscellaneous tool assemblies. 


All types except line construction. 


(See “LC”). 


Receiver, transmitter, antenna, 
etc. 


Test and measuring equipment 
including multi-purpose testing 
devices not otherwise included. 


Miscellaneous tape, teletype, fac- 
simile equipment, etc. 


Vacuum-tube tester. 


Unions, plugs, sockets, adapters, 
etc. 


Unions, plugs, sockets, choke cou- 
plings, adapters, elbows, flanges, 
etc. 


Carts, dollies, trucks, trailers, etc. 


Flag sets, aerial panels, signal 
lamp equipment, etc. 


Includes non-r-f wire, cable, and 
cordage in bulk. 

do. 

do. 


do. 


do. 


Used for measuring Q, C, L, R, 
or pf, etc. 


type number consists of appropriate indicator letters 
followed by a number. 

For complete sets, the type number consists of the 
AN-system indicator “AN” followed by a solidus or 
slant bar (/) and a basic indicator. This basic indica- 
tor usually consists of three letters. The first letter 
indicates the type of installation, the second letter the 
type of equipment and the third letter the general mili- 


tary purpose for which the set is used. Adding a 
number to the basic letter indicates a specific complete 
set. For example, radar set AN/MPG-1 designates 
a standard Army radar set in use today. By referring 
to Table I, it will be seen that the “M” indicates that 
the set is ground-mobile, the “P” indicates that it is 
radar, and the “G” indicates that its normal military 





(Continued on page 188) 
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MOTOR LOAD-PERCENT 150 


WESTON % 





Oe Assurinc = 


0 Production 


from ELECTRIFIED MACHINES 


By integrating the WEsToN “per-cent load” ammeter or wattmeter 
into the machine, designers now make it easy for operators to 
secure optimum production from machine tools and other motor- 
driven equipment. This instrument continuously provides opera- 
tors with the following indications: 


MAXIMUM SAFE LOAD... reduces tool breakage. Consult your nearest WESTON representative, 
: : ‘ 5 or write Weston Electrical Instrument Corp., 
CHANGING LOAD...indicates need for sharpening or resetting 582 Frelinghuysen Ave., Newark 5, N. J. 


tools, redressing grinding wheels, etc. 


OVERLOAD... permits corrections before serious troubles occur. 


Installed on milling machines, grinders, polishers, turret lathes, 
automatics, etc., the “per-cent load” indicator is proving a valuable 
aid in increasing production ... providing uniformly high quality 
with fewer rejects ... assuring longer life from motors and tools. 





WESTON 


bustuimenis 


Albany « Atlanta * Boston * Buffalo + Charlotte * Chicago * Cincinnati + Cleveland + Dallas * Denver Detroit + Jacksonville + Knoxville + Little Rock + Los Angeles * Meriden + Minneapolis + Newark 
New Orleans * New York © Philadelphia ¢ Phoenix © Pittsburgh * Rochester + San Francisco + Seattle + St. Louis * Syracuse * in Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 





MULTIPOLE D-C RELAYS 


Multipole d-c magnetic re- 
lays (Types Q and R) have 
been introduced for machine 
tool control application. Design 
incorporates vertical solenoid 
action intended to minimize ef- 
fects of shock and _ vibration. 
Type Q is available with from 
2 to 6 poles, while Type R 
(somewhat larger and heavier) 
comes with 2 to 5 poles in any 
combination of normally open 
- 4 and normally closed circuits. 
Both types can be used on d-c voltages up to 250. 

Relays are steel-panel mounted and insulated to allow 
direct mounting on a grounded metal panel. Terminals are 
accessible from the front. Two wiring clips facilitate use of 
multiple connections on complicated control circuits. Other 
features and characteristics are similar to the same manu- 
facturer’s line of a-c multipole contactors. The double- 
break, silver-to-silver contacts are interchangeable with those 
of the corresponding a-c units, thereby facilitating mainten- 
ance of combination a-c/d-c control panels. Square D Co., 
4041 N. Richards St., Milwaukee 12, Wis. 


HIGH-TORQUE-CAPACITY FHP MOTOR 


Palm - size, fractional - horsepower motor with built - in 
gear-train is shaded-pole induction type and features high 





c= 
F 















torque capacity. At rated voltage, motor has a stalling torque 
of 75 in.-oz. With 20 watts input at 115 volts, 60 cycles, the 
no load output shaft speed is 20 rpm. Lower input wat- 
tage is available at correspondingly lower stalling torque, 
but with output shaft speed at no load substantially un- 
changed. 

Design details include magnetic clutch to prevent over 
travel of output shaft when motor is de-energized. Alumin 
um construction is used. Various gear ratios are available. 


T. C. Smith Mfg. Co., Springfield, Ill. 





POLYETHYLENE-INSULATED LEAD-IN WIRE 


Lead-in wire for television and FM receiver sets consists 
of two parallel copper conductors spaced and insulated with 
moisture-resistant low-loss polyethylene. Impedance rating 
is 300 ohm. Resistance to the effects of acids, alkalies and 
oil is another feature. Cornish Wire Co., Inc., 15 Park Row, 
New York 7. 
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LIGHT-DUTY INTERRUPTER TIMERS 


Current interrupter or flasher timers (Series 5400) for 
electronic heating circuits, communications equipment, ad- 
vertising devices and similar light-duty, low-current appli- 
cations are available in a range from 72 pulses or flashes 
per min, each 0.40 sec in duration, to 1 pulse every 2 min, 
each 1 min in duration. Basic component of unit is the 
manufacturers’ Ser'es 1600 timing motor assembled with a 





4-lobe cam, steel wire cam-follower and Micro Switch rated 
5 amps at 125 volts a-c. The 4-lobe cam is driven at con- 
stant speed, and current is fed intermittently to the con- 
trolled circuit in equal on and off periods, with an accuracy 
said to be +20 per cent. 

Manufacturers state that mechanical limitations deter- 
mine upper limit of 72 pulses per min for intermittent op- 
eration. Maximum flash rates for continuous duty vary 
according to voltage, type of load, operating conditions, and 
related factors. For applications slower than 60 pulses per 
min a special shift motor is available in which a gear shift 
automatically disengages the gear train when motor field is 
de-energized. The Haydon Manufacturing Co., Inc., 2505 
Elm St., Torrington, Conn. 


COMPACT MULTI-OUTLET JUNCTION BOX 


Compact electrical junction block (trademarked Nu-Blok) 
adaptable for various types of appliances, refrigeration units, 
etc., provides six outlets and a specially designed arrange- 
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ment of splice connections. Use of this block is claimed to 
minimize danger of short circuits normally caused by faulty 
soldering or stray strands of wire. 

Soldered or fastened with brass clamps, the splices are 
immobilized in circular cells at each corner of the block 
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yf 6 ... from every angle 


Sound judgment dictated the use of molded plastics for this huge 
30 inch housing for J. P. Seeburg Corporation’s wall type speaker. 
And sound engineering was responsible for its development. 

It’s a CMPC job from start to finish. The molds were designed 
and built in the CMPC tool room and are, in themselves, an 
example of the highest degree of skill. 


Compression molded of a black phenolic material, this hous- 


ing, despite its extraordinary size, is produced in a single piece. | 


It’s light in weight and has no objectionable acoustical proper- 
ties to overcome. 

A big job... but not too big for CMPC. We're used to the 
unusual ones ... large or small . . . injection or compression 
molded. And we’re used to working closely with our customers 
in the development of molded plastic parts . . . designing and 
engineering for practical, economical moldability . . . selecting 
the correct material ... eliminating the “bugs”. . . to insure the 
best in molded plastics. 

Perhaps that’s why so many big names in industry select 
CMPC ...and why you, too, will find this a good place to bring 
your plastics molding problems. Why not discuss your plans 
with a CMPC Service Engineer .. . now? A letter or phone call 
will bring prompt action . .. and incurs no obligation. 
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DETROIT POWER 


SCREWDRIVERS — 







Yes, 


what you would expect. 


speed far beyond 
... These remarkable ma- 
chines will drive screws 
as fast as ONE A SEC- 
OND. ... Think of it! 


Realize what a tremen- 
dous speed-up in produc- 
tion that means. . .. What 
a saving in time and labor. 
. . . What a big reduction 
in costs! 3 models to 
choose from to fit your in- 
dividual requirements, to 
cover a range from No. 2 
to %%” diameter screws. 
All screws driven to uni- 
form tension; no marring 
stripping 
threads. Get catalog now. 


of heads, no 


Send sample assemblies for production estimates 
and prices on proper equipment for your needs. 


SC es ae 


2817 WEST FORT ST. * 








DETROIT 16, MICHIGAN 
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by inserting the bared conductors in narrow slots that are 
smaller than the diameters of the splices. A laminated 
phenolic cover is then fitted over the entire internal assem- 
bly, permanently isolating the splices an inch or more apart. 
The block assembly is then riveted through the center with 
a special eyelet that provides a channel for attachment to 
a mounting base with a single #10 self-tapping screw. 

Illustration shows use of the block in a refrigeration unit 
where 13 rubber-covered #18-gage stranded conductors are 
accommodated in one assembly. Plug-in types are also 
available on special order. Dimensions of standard unit are 
2% x 2x % in. overall. United Mfg. & Service Co., 783 
N. Water St., Milwaukee 2, Wis. 


CONDUIT ASSEMBLIES 


Electrical conduit assemblies are made up to specifica- 
tions of manufacturers of such original equipment as water 
heaters, oil burners, major appliances, textile machines, and 





machine tools. These conduit assemblies (a typical one is 
illustrated) are supplied with or without wire, in flexible 
or rigid conduit, etc., and with a wide range of wiring 
devices as may be needed. General Electric Co., Conduits 
Products Div., Bridgeport 2, Conn. 


ECONOMY-PACKAGED SCREWS 


Machine screws, sheet metal screws and wood screws 
(trademarked Holtite) are now packaged securely attached 
between plain or colored tapes in sections containing up 
to 12 screws each. Economy in inventory and added con- 


venience in use are claimed. Continuous tapes containing 


thousands of screws can be supplied on spools. Various 
colors or combinations of colors of cellulose or paper tape 
are available, with special markings, instructions, code 
numbers, etc., imprinted. Screws are available in slotted or 
Phillips recessed--type heads. Continental Screw Co., New 


Bedford, Mass. 





APPLIANCE FINISHES 


Industrial finishes (designated Kemclad) have been 
specially developed for household appliances. They are 
claimed to withstand “H” pencil hardness tests and to in- 
corporate a number of outstanding advantages in applica 
tion and performance, including superior opacity and 
build-up; range of baking adaptable to numerous types 
of products; improved color stability and retention; stain- 
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VARIETY OF TYPES 


Illustrated above are various mounting styles of 
four basic Sigma Relays. There are many others. 


Most are for light to moderate duty switching, 
and can be adapted to a wide variety of require- 
ments. 


SPECIFICATIONS 


The very wide range of operating characteristics 
with which each may be provided makes it par- 
ticularly worthwhile to solicit the assistance of 
The SIGMA engineering department. This assist- 
ance may be only the establishment of tolerances 
guaranteeing desired behaviors; on the other hand 
it may be in working out a circuit to achieve some 
unusual function. Even more common are cases 
where modifications of proposed circuits are sug- 
gested, in order to take advantage of known effects 
of circuit on relay, and vice versa. 


Specifications established by this consultative 
process are assigned a code number, and treated as 
your property. 


There is also a list of SIGMA standard coded 
specifications, of which examples are given at right, 
which, in many cases are entirely suitable. 


FAST SERVICE ON SAMPLES 


Sample quantities are almost always shipped 
within two weeks or less after establishment of 
desired specifications. 


Sigma Instruments, INC. 
CK RELAYS 


Ceylon St., Boston 21, Mass. 


HIGH PERFORMANCE Relays 
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TYPICAL STANDARD CODED CHARACTERISTICS 
(To Specify, give model, followed by code: e.g., 41R0-5000G) 


SERIES 41 SPDT RELAY, AC or DC (41 RO, 41 R, 41FS7, 
illustrated; 41F, 41J, etc.) 
QPERATE RELEASE CODE RATING, NOM: 
ma 100SD 2 AMP. 
1,000SD = 


Dc. COIL RATING, NOM 


100 ohms 20. ma o 
1,000 6.5 3s 
5,000 3.0 Be 5,000SD - 

10,000 2.0 0. 10,000SD 


50 (6Vdc) 4.0 ca 50G 
200(12 * ) 8.0 ams 200G 
1,000 (24 * ) 16.0 oii 1,000G 
5,000 (48 “ ) 33.0 ante 5,000G 


A.C COIL 
6 Vac 4.8 Vac 


OPERATE IMPEDANCE® CODE RATING, NOM. 


400 ohms Z50S 2 AMP. 
24 Vac 19.0 3,000 Z500S " 
110 Vac 85.0 65,000 Z10,000S 


6 Vac 4.8 50 Z10G 
110 Vac 90.0 25,000 Z5,000G 
*Energized, at Nominal Voltage. 


SERIES 5 DC RELAY, SPDT (5F, 5AH, 5RJ, 5RJO, illustrated; 
5R, SRLP, etc.) 
Extremely sensitive and precise 


RELEASE CODE RATING. NOM 


2.5 ma 100S 2 AMP. 
2,000S ee 


D.c. COIL 


100 ohms 7.0 ma 
2,600 1.6 0.6 
10,000 0.7 0.25 10,000S = 
16,000 0.55 0.20 16,000S = 


SERIES 6-X4A POLARIZED RELAY, 2P2T, Center Off (6FX4A, 
illustrated; also 6HX4A, sealed) 
Balanced 3-position or Null Seeking armature, SNAP ACTION 


DIFF DIFF 
DUAL COILLEA.  § QPERATE® RELEASE® SORE RATING, NOM 
2,500 ohms 3.5 ma 0.6 ma 2,500S12 5 AMP. 
5,000 2.5 0.4 5,000S12 ” 
10,000 1.7 0.3 10,000S12 ™ 
* Difference current, windings opposed. For Series aiding, divide by 2. 


WRITE FOR CATALOG AND LISTING OF MANY 
OTHER STANDARD TYPES .. . HIGH SPEED 
KEYING (to 300 cps} . . . LONG LIFE LATCHING 
. - . MIDGET . . . 400 CYCLE A.C. 


QPERATE 












PILOT LIGHT 
ASSEMBLIES 


PLN SERIES—Designed for 
NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 

© BUILT-IN RESISTOR 

° 110 or 220 VOLTS 

© EXTREME RUGGEDNESS 
e VERY LOW CURRENT 


Write for descriptive boukiet 


















The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 


— 


Turd meester 4 
High Tension 


| | tie cele; 
= of Highest Quality? 
| HERE’S 


| "=] WHERE YOU 
™) CAN GET THEM! 





Made to your 
specifications 

or 
Special Formulas 


Developed to 
meet your need. 





| FRENCHTOWN PORCELAIN CO. 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 








and mar-resistance; good adhesion and resistance to humidi- 
ty and soap-water immersion. 

These finishes are applied in accordance with special 
systems applicable to specific products. The systems provide 
formulas for high-bake application on such products as 
washing machines and refrigerators, and for low-bake and 
air-drying applications where so indicated. High heat-re- 
sistance makes these finishes particularly adaptable for such 
appliances as ironers, ranges or roasters. Finishes are said 
to withstand short-time temperatures as high as 400 F. 
Sherwin-Williams Co., Industrial Div., Cleveland 1. 


SOLDERLESS PLUG-IN TERMINALS 


Solderless, plug-in terminals (trademarked Shur-Plug) 
are designed to provide easily installed and compact con- 





nections with standard female fittings on various types of 
appliances and equipment. The terminals are adaptable for 
stranded wire in 16-14 wire sizes and are applied by means 
of the manufacturers’ AMP hand tools, foot-operated press 
or power presses. A positive, permanent and uniform pres- 
sure crimp is provided and the resulting connection is said 
to exhibit high electrical conductivity and corrosion resis 
tance. Aircraft-Marine Products, Inc., 1504 N. 4th St., 
Harrisburg, Pa. 


CORROSION-RESISTANT A-C MOTOR 


Corrosion-resistant and explosion-proof a-c motor has been 
designed to meet UL standards for Class I-Group D 
operation in hazardous locations. It is available in frame 
sizes 203 through 326. Structural details call for the use 
of monel metal for the outer cover of motor with enclos 





ing shell remaining %4-in. steel. Monel metal has also been 
used in the fan cover and in the construction of the lead 
outlet. Cast bronze replaces cast aluminum in the fan. 
Bronze shaft collars have been added to provide extra 
grease and bearing protection. Brass has been used in place 
of steel in the grease pipes. Fine-grained cast iron has re- 
placed pressed steel in the construction of the conduit box. 
Numerous other design changes have been made throughout 
the motor to enhance corrosion-resisting characteristics. 
With addition of multi-conductor cable, rubber hose and suit- 
able packing glands the motor also meets Bureau of Mines 
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J. M. SADOWSKY G. R. RIVERS L. MARTIN L. S. THEES 
Manager, Component Manager, Manager, Manager 
Parts Sales Tube Sales Field Force 


FIELD FORCE 


B. WALLEY” 
Application 
Engineering 


A 
H. F. HAFKER 





C. R. KLINGER D. R. YODER 
Field Soles Application Application 
Engineering Engineering 


SALES AND ENGINEERING 











H. S. GWYNNE R. L. KELLY G. H. MYERS Cc. W. TAYLOR 
Assistant to Manager, Application Manager, Manager, Tube Parts 
Manager Engineering Customer Service 


and Machinery Sales 





T. B. PERKINS 
Application 
Engineering 






G. 0. HANCHETT W. & HOPKINS N. F. MACKENZIE 
Application Field Sales Application 
Engineering Engineering 





SALES AND ENGINEERING SPECIALISTS 





J. H. MOSHER J. H. HALGREN W. D. LEAHY 
Field Sales Application Field Sales, 
Engineering Government 


¥ 





H. B. WILSON J. S. STARRETT Ll. T. WEAGLE 
Application Industrial Tube Ports and 
Engineering Specialist Machinery Soles 


@ These RCA Tube Department specialists devote all of 
their time exclusively to the problems and requirements 
of radio and electronic equipment manufacturers. 
Whether it be on tubes, parts, or test equipment, they’re 
ready to help when and where you want them. 

For your convenience, RCA maintains completely 
equipped application engineering laboratories at Harri- 


S 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, M. J. 





M. E. MARKELL H. L. WILCOX J. WACHTEL 
Industrial Tube Parts and Application 
Specialist Machinery Sales Engineering 





Mm. COPAN W. H. WARREN 
Field Soles Application 
Engineering, Television Engineering 


son, N. J., Lancaster, Pa., and Chicago, Ill.—and sales of- 
fices at Harrison, Chicago, and Los Angeles. A call to the 
office nearest you will bring prompt service . . . or, write 
to RCA, Equipment Sales, Section FR71, Harrison, N. J., 
for the same prompt attention. 


The Fountainhead of Modern Tube Development is RCA 

































Look to High Performance 


BERYLLIUM-GOPPER 


for rbccuracy tn 





Pressure and “Temperature Controle 








Beryllium- 
copper Power 
Element used by 
Ranco, Inc. in the 
manufacture of Commer- 
cial Refrigeration Controls. 


You can be assured of dependable operation 
of controls over a long service life when power 
elements are made of heat-treatable BERYLCO 
25S, a beryllium-copper alloy which maintains | 
maximum sensitivity and gives positive action 

even at high working stresses. It is readily | 
formed, even when moderately cold-worked— _ i 
can be made to conform to closer tolerances | 
than any other material—and takes on the | 
highest strength and hardness of all copper | 
alloys after heat-treatment. This added strength | 
offers significant space-saving possibilities. | 







BERYLCO 25S is available in strip, 


rod and wire forms. For specific en- 


gineering dota, write for Technisheet 


No. 2. 









7he BERYLLIUM | 
CORPORATION 


Dept. 1E, Reading 5, Pa. | 


yee ' 
eee 


specification for use on “permissible” equipment. The Re- 
fiance Electric & Engineering Co., 1054 Ivanhoe Rd.. 
Cleveland 10. 


MOTORIZED SPEED REDUCERS 


Aluminum-housed motorized speed reducers (Series M- 
1400 and M-1300) are compact, single-reduction wormgear 
units, available in 14 and 1/3 hp capacities, respectively. Ratios 
are from 5:1 to 72:1; output ranges from 317 to 24 rpm, 
and output torque from 43 in.-lb to 354 in.-lb. Motors are 





dripproof, general-purpose construction and are available 
in 115-volt and 230-volt capacitor types, and in a 3-phase 
220/440-volt type. A special snap-action motor-starting 
switch guards against damage from burned-out windings. 
Structural details throughout unit are said to be designed 
to provide maximum efficiency and long trouble-free service. 
Capacitor mounts below or above motor, as desired. Overall 
dimension: 10% x 103% x 14-5/16 in., and 10% x 10% x 
14-11/16. Ohio Gear Co. 1358 E. 179th St., Cleveland 10. 


ALUMINUM SHEET-METAL SCREWS 


Aluminum sheet-metal screws for fastening aluminum 
to aluminum are said to provide increased corrosion resis- 
tance by eliminating effects of normal galvanic action. The 
screws are made of 24S-T4 alloy and come in two types— 
A (gimlet point) and Z (blunt point). Lengths range 
from 3/16 to 2 in.; sizes from #4 to #14, Test results 
indicate that these screws are found satisfactory for fasten- 





ing standard 2S and 3S sheets in any temper and in any 
thicknesses up to 3/16 in. and for fastening sheet to 
63S-TS5 extrusions, provided the self-tapping depth is 3/16 
in. or less. 

One type of screw is supplied in a bright finish and is 
indicated for use in thin-gage sheet up to 0.05 in. thick. 
Another type for use with sheet thicker than 0.05 in. 
comes with wax finish owing to the large contact area 
involved. The wax can be rubbed off the head if the 
lusterless appearance is a detriment to the appearance. 
For particularly corrosive service conditions, a special elec- 
trochemical finish employing an oil seal can be provided. 
Aluminum Company of America, 615 Gulf Bldg., Pitts- 
burgh 19. 
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...it’s Kodapak Sheet fox 


a multiplicity of dielectric uses 


for co@? 


Kodapak Sheet is used as strip 
to provide durable interlayer insulation 
in low- and medium-voltage relays and 
transformers. Its smoothness, uniformity, 
and pliability produce neat, even 
lay ering in hand or machine winding— 
add a “finished” look. It has low 
moisture absorption. It’s completely 
free of pinholes. 


Kodapak Sheet is used as tape 


| motor” to provide non-corrosive 
| for primary insulation. It “serves” 





Kodapak Sheet is used as a evenly on machines . . . produces 

protecting laminate on paper flexible, compact coverings that 
slot insulation . . . on all types meet most specifications. It takes 
of insulation papers. It makes braid smoothly; strips cleanly. 
slot winding easier by providing It has uniform medium-voltage 
smooth, pliable surfaces and breakdown strength. Suitable for 
edges. Protects paper against circuit wires, communications wires, and primary 

moisture absorption . . . protects insulation in cables. Kodapak Sheet has been used more than 

windings against 15 years by leading electrical manufacturers. Look into it. 


corrosion. 






Cellulose Products Division, Eastman Kodak Company 
Rochester 4, N. Y. 


Send for the new book- 
“Properties of Kodapak Sheet” 


cee © 
just mail the coupon : - 
aie se en si sn Se th Sy i ee . PRS as aw 
—_ —- 
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CELLULOSE PRODUCTS DIVISION 
EASTMAN KODAK COMPANY «J 
ROCHESTER 4, N. Y. 


Please send me your new book, ‘Properties of Kodapak Sheet." 


Kodapak Sheet 


| oe ° ° Name 
| ... for efficient insulation Giaa anal 
T. M. Kodapak Reg. U. S. Pat. Off Company 
Department____ 
Street 





* City 








DPA 


Mae MY 
money can build or buy! 





ano tue secretis SCIN FLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
Operating conditions. The use of “‘Scinflex”’ dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e@ Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX ~ 


SCINTILLA 














WIDE-RANGE AUDIO TRANSFORMER 


Audio transformers (designated 20-20 Line) have a 
frequency range said to be flat within 1 db from 20 cps 
to 20,000 cps. The line includes input, output and inter- 





stage transformers, also impedance matching transformers, 
all available in various dimensions and specifications. With 
suitable use of several resistors, units may be used as 
bridging transformers. Data sheets are available from man- 
ufacturers. Peerless Electrical Products Div. of Altec Lan- 
sing Corp., 6920 McKinley Ave., Los Angeles 1, Calif. 


DIE INSERTS FOR MARKING CASTINGS 


Trade marks, diagrams, instructions, part numbers, etc., 
on die-cast or injection-molded parts can now be incor- 


aA) © {52 F tye 
Mt YROTIAY atany ORUAZMAL si 
OO anUaeMALL Ine 





porated by a system of die inserts instead of being made 
an integral part of the die. Illustration shows a typical 
method for assembling such inserts in die. Raised letters, 
numerals or lines are produced. A pantographic method is 
used for engraving the inserts. Dimensions are said to be 
held to very close tolerances. New Method Steel Stamps, 
Inc., 147 Jos, Campau, Detroit 7. 


SPECIAL-PURPOSE RELAYS 


Memory-type relay (No. 27-27) shown at left comprises 
two mechanically interlocked specially designed aircraft 
relays (Type 27QA) and SPDT snap-switch actuated by 





an interlocking bar. When one of the basic relays is 
energized, the armature pulls up the bar which in turn 
closes the switch to one position. This closed position is 
maintained no matter how often the same relay is energized 
and de-energized. It is necessary to energize the second re- 
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COMMON SENSE 








Nine P-K Type “Z” Self-tapping Se Trews 


are used in this 


Rex Cole “my stery” 


clock to attach the gear train retaining 
plate, c ‘lock face to base, motor to bases 
and bottom cover plate. Screws used 
have Phillips Recessed Heads. 


Rex Cote, INc. call this the electric mystery 
clock. What makes the minutes pass may 
puzzle you, but there’s no mystery about the 
minutes saved per clock in its assembly. Before 
starting production, the manufacturer decided 
that the extra time and tool cost of needless 
tapping didn’t make sense. 

That’s why they picked P-K Type “Z” 
Screws for fastening the various parts of die 
cast zinc. Nine troublesome tapping operations 
were avoided — losses from parts spoilage and 
broken taps eliminated. 

If you want to solve the riddle of rising 


assembly costs in your plant, find out if you 
can use the simpler P-K fastening method. In 
7 out of every 10 assemblies, the use of P-K 
Screws permits savings up to 50% in work- 
hours through the elimination of tapping 
riveting, nut-running, or inserts in plastic that 
slow up molding. And they often allow improve- 





ments in design, - 

Ask a P-K Assembly Engineer to examine 
your assembly to see if it’s one of the “lucky 
seven. Or, mail assembly details for recom- 
mendations. Parker-Kalon Corp., 200 Varick 


t., New York 14, N. Y. 


Sold Only Through Accredited Distributors 


TYPE TYPE 
“An “7” 


A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 


IPP? 


HEX HEAD 
TYPE “Zz” bh 4 v ; 


PARKER-KALON SELF-TAPPING SCREWS 


COLD-FORGED SOCKET SCREWS « HARDENED SCREWNAILS AND MASONRY NAILS « SHUR-GRIP 
OTHER PARKER- KALON PRODUCTS FILE AND SOLDER IRON HANDLES *. METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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Dependable steel products and unequalled 
steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates » Sheets e 

Tubing e Allegheny Stainless « Alloy 

Steel e Inland Safety Floor Plate e 

Bolts e Rivets e Metal Working Tools 
& Machinery, etc. 


JosepuH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 


es 
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Regulating the voltage for the control of speed, 
heat, or light, of an electrical appliance is often 
desirable. The series 141 transformer, with end 
bells, provides a primary tap changer on front for 
manual voltage adjustment. Can be supplied to 
your electrical specifications in sizes ranging from 
35 VA to 500 VA. 


Further details in Bulletin 168. 


ACME ELECTRIC CORPORATION 


356 WATER STREET CUBA, N. Y. 





lay to move the locking bar to the opposite position and 
so close the other switch circuit. This memory relay is 
available in all d-c voltages up to 230, in contact com- 
binations ranging from single-pole to 5-pole, single or 
double throw. Contact capacities are 10 to 20 amp. Over- 
all dimensions: 43 x 2% x 2% in. 

Illustration at the right shows us the same basic Type 
27QA relay in a latching model (No. 22-27). In this model 
the basic relay (in which the armature is latched - in 
mechanically after coil is energized) incorporates another 
trip coil that provides latch release. It is available in the 
same ratings as the memory-type described above. Overall 
dimensions are 3% x 156 x 2 in. Phillips Control Corp., 
612 N. Michigan Ave., Chicago 11. 


EMBOSSED ALUMINUM SHEET 


Embossed aluminum sheet is available in a variety of 
raised patterns, shown in the illustration. Indicated applica- 


tions in original equipment include casings for air cond- 
tioners, water heater jackets, electric appliance parts, au- 
tomatic vending machine housings, lighting fixtures, etc. 
Use of this sheet is claimed to make additional finishing 
operations unnecessary. Available in flat sheet in thickness 
from 0.010 to 0.040 in. and in widths from 12 to 48 in. 
Coiled sheet comes in same thicknesses and in widths from 
6 to 36 in. Reynolds Metals Co., 2500 S. Third St., 
Louisville 1, Ky. 


MAGNETIC PROXIMITY SWITCH 


Snap-action switch (trademarked Magneswitch) utilizes 
the magnetic proximity principle. It is especially designed 
for automatic control service in float- or lever-operated 
devices, and may also be used as a limit switch with mov- 
ing mechanical parts. Basically it contains an alnico per- 
manent magnet element and can be actuated without physi- 


cal contact. It is housed in a compact metal canister, and is 
available in a variety of standard and custom-built models, 
with SPDT action adaptable to many different types of 
applications. Switch measures 2-1/32 in. in diam. 
Ratings (said to be conservative) are as follows: 10 amp 
at 125 volts, a-c; 5 amp at 250 volts, a-c 1 amp at 500 
volts, a-c; and maximum motor rating up to % hp. Pilot 
loads only on direct current. Illustration shows typical 
application in a liquid level controller arranged for hori- 
zontal screwed connection in short coupling attached to 
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Better electric motors 
through 


JACK & HEINTZ 
Electric Motors Yow COW bettfron J & H Motors staying Mass Precision 


on the job. New and improved precision- 
. BACKED BY Cereal 

testing equipment, such as the stator tester 

and torque tester shown above, makes 

each J & H Motor prove that it is as rugged 


as they come... able to take the toughest treatment for years and years. 


More than a million of these quiet, dependable motors already are in , 
service. Write for full details on the J & H Motor to fit your application. 


6 ; Aircraft 
Inverters 


JACK & HEINTZ JH PRECISION INDUSTRIES, INC., Cleveland I, Ohio 
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Speed Nuts are Speedier 
when used with HOLTITE 
“Thread-Forming” Screws 








By cutting perfect mating threads in any material as they are 
turned in drilled or molded holes, these hardened speed fasten- 
ings eliminate the time, cost and hazards of tapping operations. 
Setting up tighter they resist the loosening effects of vibration 
and insure strong, enduring fastening of parts in your assembly. 


Our Engineering Staff will gladly study fastening problems 
that confront you, and make recommendations for the most 
efficient solution. Frequently, a Special fastening designed for 
the specific application, eliminates the part to be fastened by 
including it in its design. Thus, an extra part is eliminated and 
a stronger fastening results. 


Furnished with HOLTITE-Phillips Recessed Heads and Slotted Heads 


ee 


New Bedford 
ry Mass., Cae F 
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tank. There is no direct mechanical linkage between float 
part and switch. The float member has a magnetic stain- 
less steel element near the pivot point. As float rises, the 
magnetic element is brought in close proximity to the 
switch, actuates the magnetic element in the latter, and in 
turn the switch circuit. The operation is reversed as float 
drops. Magneswitch, Inc., 4259 S. Western Blvd., Chicago 9. 


RELAY ASSEMBLY 


Relay bank as illustrated (consisting of type T-11 relays) 
is designed for use in sequential indicator circuits for num- 
bers and animation, such as lights and sound, or for both. 
Relay assembly functions as follows: Armature movement 
releases reset arm when relay coil is energized. 


Fiber 





“lifter’”’ on shank of the arm makes and breaks switch 
combinations in desired sequence, depending upon arm posi- 
tion. Armature is not returned to open position until reset 
arm reverts to normal. Arm and armature on relay is 
reset by the lower bar extending across the entire bank. 
This bar may be manually, mechanically or solenoid-actu- 
ated. 

Individual] T-11 relays have a diversity of applications 
such as overload protection, tilt indicators, etc. Guardian 
Electric Mfg. Co., 1627 F W. Walnut St., Chicago 12. 


COMPACT GEARMOTOR 


Manufacturers’ series of small synchronous and _ non- 
synchronous motors (Series B-30) is now provided with 
gear-trains and is adaptable for large timers, vending ma- 
chines, display devices and other application where com- 





pactness, quiet operation, and high torque are required. 
Speeds from 400 to | rpm on the output shaft can be 
provided for counterclockwise operation. 
Slower speeds from 1 rpm down to | revolution per day 
may be arranged by suitable adjustment of the gear plates. 
Overall dimensions of a 1 rpm unit with open or enclosed 
gear-train is 34% x 3% x 3% in. Gears are cut to close 
tolerances and are mounted in a round gear box bolted 
at three points for rigidity. Shaft is located in the center 
to facilitate assembly. Shaft lengths and diameters may be 
varied to meet requirements. Dustproof and _ fan-cooled 


clockwise or 
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*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). 


; 
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A tilting chassis is a unique feature of this broad- 
casting studio control made by Collins Radio 
Company. In rugged laboratory tests, Collins engi- 
neers found that the tilting of the chassis caused 
wires to be chafed. They knew the flexibility of 
BH Extra Flexible Fiberglas Sleeving from other 


applications . . . decided to try it in this console. 


Here is what they found: 


“BH Fiberglas Sleeving actually cables the wires 
together loosely, permitting greater flexibility than 
would be the case with tightly tied cable. 


Bentley, Harris Mfg. Co., Dept. M-23,Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving for 


mart 


“When the chassis is tilted up for servicing, and 
tilted down again, BH Fiberglas Sleeving protects 
individual wires from abrasion. It actually takes the 
chafing strain upon itself.” 


If insulation breakdown is a problem in your plant 

or product, try this remarkable insulation — heat 

resistant to 1200°F. if required. Because no harden- 

ing varnish or lacquer is used in its manufacture, 

BH Fiberglas Sleeving stays flexible as string, cuts 

without fraying, does not deteriorate. Let us give 
ym full details. 


BENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 





Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 









Send samples, pamphlet and prices 


oduct 
ew on other BH Products as follows: 


operating at temperatures of °F. at volts. Send samples so I can see for myself how 


BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 








(1 Cotton-base Sleeving and Tubing 


( Ben-Har Special Treated Fiberglas 


NAME Tubing 


ADDRESS 
JUNE 1948 


COMPANY 
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‘Entirely New! Completely Service-Tested! 


The new Raytheon voltage 
stabilizers enable you to 
build voltage stability right 
into your electrical or elec- 
tronic .equipment. They 
come to you in neat, com- 
pact, easy-to-install pack- 
ages—ruggedly built and 
performance-engineered 
for lifetime satisfaction. 
Choose your models from 
a wide range of standard 
catalog types ... or have 
them custom-engineered 
to suit your special needs. 
In either case, count on 





Complete information 
Now on the press 





An Outstanding New Line of High Per- 
formance, Space and Weight Saving 
Models that Make It Easy to Build En- 
during Accuracy Into Your Product. 


¢ 







Raytheon experience and 
skill to provide the electri- 
eal characteristics you 
want in the most con- 
venient, compact and eco- 
nomical unit. 





VOLTAGE STABILIZER 
HEADQUARTERS 
Since 1927 


Build These 
Advantages Into 
Your Equipment 


e Control of output 
voltage to within 
+%%.- 

e Stabilization at 
any load within 
rated capacity. 

e Many designs with 
very low harmonic 
distortion of the 
output voltage 
wave at any load. 


e Quick response. 
Stabilizes varying 
input voltage with- 
in 1/20 second. 

e Entirely automatic. 
No adjustment. No 
moving parts. Ne 
maintenance. 

e Wide range of de- 
signs including 
hermetically sealed 
types. 


A new bulletin covering ap- 
plications, performance fea- 
tures, operating characteris- 
ties, graphs, specifications, 
etc., for the entire new line 
of Raytheon Voltage Stabil- 
izers. 


SEND FOR IT 


Gentlemen: 


Name 
Position 
Company 


Street Address 


City 


RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Massachusetts 
Please send me copy of your new 


Voltage Stabilizer Bulletin DLV -304-C. 














Zone No. 


State 
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models are supplied in normal voltage and frequency rat- 
ings. Gleason-Avery, Inc., Auburn, N. Y. 


CORROSION PROTECTION 
FOR WATER HEATERS 


Magnesium - alloy anode rods have been 
designed for use as built-in component in 
electric water heaters for the purpose of 
substantially decreasing normal corrosion of 
the tank by providing cathodic protection. 

These anodes are made from small-dia 
meter magnesium rods with a steel wire core 
to protect the anode from failure at points 
where concentrated electrochemical attack 
takes place. Cutaway drawing indicates how 
anode is installed in heater. In operation the 
magnesium is able to absorb the brunt of 
the normal corrosive action by diverting 
it from the metal surface of the heater tank. A 2-lb anode 
is expected to last about 6 years, depending on the type ot 
water supplied, and other factors. The Dow Chemical Co 


Midland, Mich. 





PLUG-IN D-C RELAY 


Plug-in lightweight d-c relay (Type J) is designed for 
applications where facility for easy replacement is an im- 





portant consideration. Standard octal-base plug is provided. 
Overall length (base included) is 35¢ in. Length installed 
from panel is 2-15/16 in. Features cited include indepen- 
dent twin contacts, high current carrying capacity and 
high operating speed, large armature-bearing area, mag- 
netic structure designed for efficiency, and large contact 
spring pileups. C. P. Clare & Co., 4719 W. Sunnyside 
Ave., Chicago 30. 


PRECISION THERMOSTATS 


Conductive-type thermostat (R-4) illustrated below at the 
right incorporates a wide thermal-sensitive element and is 
particularly indicated for close temperature control applica- 


tions. Range is from room temperature to approximately 


eo 





GT~-1X 


600 I. Capacity is 1200 watts, a-c only. Voltage rating: 
250. Standard 1%-in. flexible brass terminal leads are sup- 
plied. Dimensions: 14% x 3% x & in. high. 

Thermostat shown at the left (GT-1X) is a bimetal 
type designed so that the bimetal blade is in close thermal 
relation with device being controlled. Structural design 
tends to keep mechanical load on the blade to a minimum. 
Capacity is 1000 watts, a-c only. Voltage rating: 250. 
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GREY IRON GASTINGS 
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ONE OF THE NATION’S 


oe AND ‘MOST MODERN 
PRODUCTION) RUNS es 
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WE) ‘COMPANY ‘ 


JUNE 1948 


UD Ne BIOs 


MAIN OFFICE AND “MANUFACTURING PLANTS 4 
“CHATTANOOGA 2, TENNESSEE 














AL ‘tHere’s 
SUPER STRENGTH 
IN THAT SOCKET” 


I MATCH THIS KEY FOR 
TOUGHNESS AND FIT” 


Allen quality starts with the use of Allenoy steel, 
developed specially for the purpose. The strength of 
the steel is preserved and reinforced at vital points 
leaving the steel fibres uncut and intact. Not only is 
threading to class 3 fit held to extreme accuracy, but 
extra operations assure maximum grip. Heat treat- 
ment is regulated to laboratory standards of 
precision. Quality control is assured by laboratory 
testing of every batch in addition to the most careful 
gauging and inspection at the machine. These 
are some of the reasons for the higher uniform 
standards of Allen screws. Write us direct 
for descriptive folders or technical information. 






HAVE YOU TRIED 


ALLEN HEX SOCKET 


Allenoy steel plus pos- 
FLAT HEAD CAP SCREWS 


itive wrenc hing makes 
them vastly superior to 
ordinary cap screws. 








WARNING 


TYPE screws orent 
Allen- MADE. Be 


ine ALLENS 
THROUGH 
TRIBUTORS 





necessorily Alle 
sure to get genv 
SOLD ONLY 
LEADING DIS 






Hartford 2, Connecticut, U.S.A. 


NEW YORK. CLEVELAND, DETROIT, CHICAGO, LOS ANGELES 











Overall dimensions. 242 x ¥% x 13/16 in. high. 
Thermostat Corp., 2060 Bronx St., New York 60. 


CAPACITOR-START INDUCTION-RUN MOTOR 


Capacitor-start induction-run motor (B-Line) has a built- 
in fan-cooled capacitor, a feature intended to provide more 
protection for the capacitor without interference with the 
air-flow in fan applications. This is also claimed to add to 


General 





the external appearance of the motor. Available sizes range 
trom 4% through 1% hp, rated at 115/230 dual voltage, 
60 cycles, single phase. Speed, 1725 rpm. Single or double 
shaft extension is available. Prelubricated bal] bearings are 
used. All rotating parts are dynamically balanced. Rigidity 
for true alignment is provided by use of strong steel housing 
and welded steel base. NEMA standard dimensions. Motor 
may be used for vertical and horizontal operation. Typical 
applications include air-conditioning equipment, ventilating 
fans and blowers, stokers, and oil burners. ‘The Brown- 
Brockmeyer Co., Dayton 1, Ohio. 


PHENOLIC-TYPE INSULATING VARNISH 


General-purpose insulating varnish (designated No. 9574) 
is a phenolic, drying-oil type said to be adaptable for almost 
all types of winding, including cotton, asbestos, enamel and 
glass-fiber covered wire. The varnish is said to be easily 
worked and cures to a tough, pliable mass even in the deep- 
est coils. It can be cured in standard equipment at baking 
cycles down to 212 F. Flash point is 100 F. 
45 F is 600 centipoise average. High resistance to moisture, 
salt water, heat, acids, etc, and excellent dielectric and 
ageing properties are claimed. General Electric Co., Resin 
and Insulating Materials Div., Schenectady 5, N. Y. 


MANUAL-RESET BIMETALLIC-TYPE THERMOSTAT 


Manually reset, indicating-type protective thermostat 
contains a snap-action bimetallic disk-shaped actuating ele- 
ment. Typical applications include electric water heaters, 


Viscocity at 





space heaters, sterilizers, and clothes driers. Unit is rated 
at 40 amp on 115 volts and 25 amp on 230 volts. Con- 
tact arrangements are DPST, so that the thermostat may 
be used to break both sides of the line. When excessive 
temperatures occur, the thermostat contacts open and the 
reset lever moves to an off position beyond the outside 
edge of the thermostat. Reset lever has to be reset man- 
ually to return to closed position. According to manufac- 
turers tests, the thermostat is said to withstand succes- 
sive lighting surges up to 10,000 volts without flashover 
or damage. Five standard models are available with op- 
erating temperatures ranging from 180 to 200 F. Dimen- 
sions: 1-13/16 x 2-9/16 x 27/32 in., overall. Dustproof 
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A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos. 

———S Ss" a , | 
pen ass a “ ed 
ROCKBESTOS RANGE AND APPLIANCE LEAD WIRES 
Available in several types to pt the electrical 
and mechanical requirements of your product. 
Solid or stranded copper, nickel or monel con- 
ductors insulated with impregnated asbestos 
only, or a combination of high-dielectric tapes 

and impregnated asbestos. 


es 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
This wire was designed to make complicated 
wiring jobs permanent. The impregnated 
felted asbestos wall beneath the flame-proofed 
cotton braid is heat, flame and moisture re- 
sistant and assures fine appearance of boards as 
it gives on bends to prevent braid-cracking. 
Sizes 18 to 4/0 AWG with solid or stranded con- 
ductors in black, gray and colors. Rockbestos 
A.V.C. Hinge and Bus Cables have the same 
characteristics. 


bits NIN awe a 


ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
Use this apparatus cable for coil connections, 
motor and transformer leads exposed to over- 
loads or high ambient temperatures. It makes 
a permanent installation as it is resistant to 
heat, flame, oil, grease and moisture. Sizes 
No. 18 AWG to 1,000,000 CM insulated with 
two walls of impregnated asbestos and a high- 
dielectric varnished cambric insert, with a 
heavy asbestos braid covering. 


Wire-Failure in Your Products 


Can Tie Your Salemen's Hands 


The integrity of your company is at stake 
Te AA <x: dy) a Tg 


products ... protect your good name with 


Permanently Insulated 


ROCKBESTOS 


WIRES, CABLES and CORDS 


Here’s the protection you, as well as your customers, get when 
your products are Rockbestos-wired: 


@ Permanent insulation with impregnated felted asbestos. 
@No rotting, blooming or swelling from oil, grease or 
corrosive fumes. 
@No baking brittle from conductor-heating overloads, 
@ No destructive and expensive wire-fires. 
@ No deterioration from age or oxidation. 
@Stepped-up current carrying capacity via high heat 
resistance. 
These safety factors can mean the difference between stardom or 
obscurity for your brand — in terms of goodwill, reduced servicing 
or replacement. You'll find them in every one of the 125 different 
standard Rockbestos constructions. 
Get your copy of the new No. 10-F Rockbestos 
Catalog, sectioned for easy reference... write 
—today—to our nearest district office or direct: 
ROCKBESTOS PRODUCTS CORPORATION 


848 NICOLL STREET, NEW HAVEN 4, CONN. 


BUFFALO CLEVELAND DETROIT CHICAGO 
ST. LOUIS LOS ANGELES OAKLAND, CAL. 


NEW YORK 
PITTSBURGH 


k O C K B & S TOS on The Wire with Permanent Insulation 
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Rebuilding Motors? 


OU can simplify inspection, facilitate 

gaging and speed up motor repair by 
degreasing and cleaning parts with spe- 
cialized Oakite materials and methods. 
Fast acting detergency of Oakite materials 
quickly loosens tenacious deposits... often 
cuts cleaning time in half. 








Of course, you get the best results when 
the cleaning methods are designed for your 
specific production procedures. Your local 
Oakite Technical Service Representative 
will gladly study your cleaning problem 
and make recommendations of Oakite ma- 
terials and methods sure to give you effi- 
cient, low-cost cleaning. His services and 
literature on any cleaning job in your set- 
up—FREE. Write today. 

































OAKITE PRODUCTS, INC., 18H Thames St... NEW YORK 6,N.Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 


After ten years of successful manufacturing of 


Laboratory Rheostats, we have added a new 


line of Round, Vitreous Enameled 


rae — AL POWER RHEOSTATS 


i ayvet te th the same accuracy and skilled work 


», trouble-free perfor- 


mance of 





| SIZES 50 TO 500 WATT 


SPRING-HINGED CONTACT 


} 
j 
FOR UNIFORM, UNCHANGEABLE 


CONTACT PRESSURE 
EASY AND SMOOTH TO OPERATE 


Write 


for 


REX RHEOSTAT CO. 


Catalog 


















construction is provided. “—Therm-O-Disc Inc., 89 W. Luther 


Place, Mansfield, Ohio. 


SELF-LOCKING WING-NUT 


Self-locking wing-nut uses the thread engagement de- 
sign typical of the manufacturers’ well-known Palnut series. 
Vibration-resisting plus 
featured. is designed to provide a com- 
fortable finger grip, without being bulky. Locking element 
is essentially a cone with a center hole. The inner edges are 
formed to the pitch of the screw thread, and are slotted 
to form spring jaws for gripping the screw thread when 
the nut is tightened. Available stock size at present is the 


characteristics cost-economy are 


Wing structure 


# 10-24; the %4 in.-20 size is scheduled for early produc- 
tion, The Palnut Co., 66 Cordier St., Irvington, N. J. 


ere SENSITIVE RELAY 


Hermetically sealed, mercury con- 


tact relay (Adlake No. 1045) has 
been especially designed for use 
with sensitive thermal regulators, 


in such applications 
controls, refrigera- 
photoelectric appara- 
indicator devices. It is a 
quick-acting device 

1000 
cycles. 

0.023 
maximum, which results in a power 
diesipation of approximately 114 watts. Contact rating of 
1000 watts is based on noninductive loading. 

Typical of the manufacturers’ standard design, basic relay 
mechanism is hermetically sealed within the glass envelope 
and a mercury-to-metal contacting medium is employed 
Cadmium-plated circuit parts are provided. Relay is mounted 


and finds use 
as instrument 
tion controls, 
tus, and 
closed, 
of handling a 


115 volts, 60 


requirements are 


normally 
capable 
load at 


watt 
Cur- 


rent amp 





on a molded phenolic terminal block. Compression-type 
terminals are used to simplify appliication. The Adams 
and Westlake Co., 1108 N. Michigan St., Elkhart, Ind. 


SPACE-SAVING BALL BEARINGS 


Light weight and compactness are said to be combined 
with load bearing strength in the XLS Series ball bearings 
produced in sizes from 13% to 10 in. bores with OD from 
2-9/16 to 13% in. Design provides for uninterrupted deep 
groove race and for ability to take substantial thrust loads 
as well as heavy radial loads. In the 
the cross section area through any pair of 
said to be only 68 per cent of the area of a 
corresponding light series metric size bearing, while in the 
larger sides, this area may be as small as 33-1/3 per cent. 
—The Federal Bearings Co., Inc., Poughkeepsie, N. Y. 


ACRYLONITRILE THERMOPLASTIC SHEET 


Lightweight thermoplastic material available in 
formed sheets (designated Versalite) is said to provide 
high impact strength, superior electrical and thermal insulat- 
ing properties, low moisture and resistance to 
atmospheric corrosive agents. It can be formed into irreg- 
ular and compound shapes as large as 5 x 10 ft and is 
adaptable to ordinary machining operations with standard 
equipment. Indicated application include radio cabinets, 
components in commercial refrigeration equipment, housing 
for various equipment, etc. 

Chemically, the material (recently patented) is described 
as a combination of resins and elastomers plasticized with 
an elastomer. It is in the acrylonitrile group. The mate- 
rial comes in sheets in thickness over 0.020 in., and is avail- 
able in solid colors throughout, with several types of finish. 
It is said to resist warping and chipping. Average prop- 


in either direction, 


smaller sizes, 


races is 


easily- 


absorption, 
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as tightly as 





Because of Bristol’s 
Multiple-Spline de- 
sign, all the force 
applied in wrenching 






up is directed into 
rotary motion. This 
permits tightening far beyond the limits 
of ordinary screws. Result: tighter grip 
... greater holding power! 


CONQUER VIBRATION... Bristol’s 
Multiple-Spline socket screws resist 
loosening under severe shock and vibra- 
tion . . . are ideal for vibrating shafts 

. . for mechanisms frequently disas- 
sembled . . . for hard-to-reach fastening 


points. 
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No other socket screw 
can be wrenched up 


BRISTOL'S MULTE 


PRECISION THREADING .. . careful de- 
sign, close tolerances plus a complete in- 
spection system add up to a product 
that is accurate, uniform, spins easily 
into place, fits perfectly, wrenches up 
tightly ... 
fastening . . . lowered assembly costs. 


gives you quicker, easier 


INTERNAL WRENCHING... gives de- 
sign advantages — less pocket allowance 
in your product for wrench movement 
. reductions in flange sizes — makes 
possible neater, more compact design. 


Write for bulletin and prices. THE 
BRISTOL COMPANY, Mill Supply 
Division, 153 Bristol Road, Waterbury 
91, Connecticut. 








MOST EFFICIENT MECHANISM 
FOR TRANSMITTING TORQUE 


The multiple-spline principle is used on 
aircraft propeller shafts and on auto- 
mobile transmission shafts because of 
its high efficiency in transmitting 
torque. In socket screws, the multiple- 
spline directs all the wrenching force 
into rotary motion... develops great- 
est holding power. 











































N-W-L custom BUILT 
TRANSFORMERS 


PLATE TRANSFORMER 3 Ph. 
12.5KVA S00-750V. SEC. 
TYPE OF3 


INDUSTRIAL TRANSFORMER 
10-300KVA For Internal 
Wiring for Conduit 

TYPE SE 


* 



















INDUSTRIAL 
TRANSFORMER 
0.1 to 1SKVA with 


WINDING LABORATORIES 


11 ALBERMARLE AVE. TRENTON 3, N. J. 





erty data are tabulated below. United States Rubber Co., 
1230 Avenue of the Americas, New York 20. 


Selected Properties of Versalite Thermoplastic 
(Range depends on formulation) 


w Waus 


Property 


Softening point (can be varied accord- 


ing to formulation), deg F 160-220 
2000-9000 


| 10-18 
| 


rensile strength, psi 

Izod impact (notch milled) ft-lb per in. 

Dielectric constant at 60 cps at 50% 
RH | 3-14 

Dielectric constant at 1 mc at 50% RH | 2.7 

Water absorption, per cent | 0.16-0.40 


Thermal conductivity 


(cal/em®/sec/cm/deg C) | 0.99-1.04 x 10-* 


CLOSE-DIFFERENTIAL CURRENT RELAY 


Non-creeping, close-differential 
10783) is a DPST, 


relay (No. 
closed relay designed for 


current 
normally 





use as (1) an off peak-load relay to disconnect selected 
loads to keep the system’s loading within set values; (2 
as a process control by motor current measurement; and 
(3) for detecting unbalanced currents. The relay is sup 
plied with 1, 2 or 3 current coils of 60 amp capacity maxi 
mum and is suitable for singlephase or polyphase applica 
tion. Relay features positive make and break and does not 
creep on opening or closing. Automatic Switch Co., 393 


Lakeside Ave., Orange, N. J. 


HERMETICALLY SEALED 
ELECTROLYTIC CAPACITOR 


(Type AVL) 


available for applications where high humidity 


Hermetically sealed electrolytic capacitor 
is made 





Capacitor comes hermetically sealed 


prevail. 
in a hot tinned steel or copper outer can, with an inner 
container of aluminum. Terminal lugs also are hot tinned 
straight or with a right angle bend. Phenolic bushing pro- 


conditions 


vides insulation. A wide range of container sizes and 
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OU FEEL the shape of things to come when you 
Y hold a piece of Spongex sponge rubber... 
You feel its softness, plianey, resilience ... and 
your fingers pass on ideas for still more new uses 
of this wonder rubber. Because today your imagi- 
nation is the only limit to the ways in which 
Spongex can make life pleasanter and easier to- 
morrow. 

Today Spongex is used to reduce vibration and 
noise in almost every type of machine with moving 
parts; also for chair cushions, furniture uphol- 
stery, shoe innersoles, typewriter pads, weather 
stripping, pipe insulation, refrigerator and auto- 


C 





Hold tomorrow in your hand 





Mi 
ay 













mobile door seals — an infinite variety of things. 
And tomorrow there will be still more. 

Made by a company which has specialized for 
25 years in the production of cellular rubber prod- 
ucts, Spongex is an amazingly versatile material 
that is solving one problem after another for keen- 
visioned manufacturers. 

The demand for Spongex is constantly increas- 
ing. Give this unique material your serious con- 
sideration when planning improvements of your 
present products or the development of new ones. 
Sponge Rubber Products Co., 104 Derby Place, 


Shelton, Conn. Offices in principal industrial cities. 


Trade Marks Reg. U.S. Pat. Off. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEXK «+ CELL-TITE ° 






TEXFOAM °« 


FTERCTIS «+ TEAEGOCE 



























































... for the best work 
pliers can perform 


Peak performance on busy production lines depends on 
many things—among these are good workers . . . pre- 
cision machines . . . quality tools. When the need is for 
pliers, the answer is Kleins. 

Klein Pliers are drop forged from the finest steel, each 
pair individually tempered and tested. Each pair has 
the proper balance, just the right spring to the handles 
to minimize hand fatigue. A fitted hinge keeps jaws 
aligned—the carefully matched knives cut quickly, cleanly. 

There are Klein Pliers for every purpose. Get full 
information now on these quality tools. 


Ask Your Supplier 
Foreign Distributor: International Standard Electric Corp., New York 








A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and contain- 
ing valuable tool informa- 
tion, willbesentonrequest. 


Since 1857 


ade 







& Sons 








capacities is available. Capacitor also comes in single-ter- 
minal construction with can negative (see_ illustration). 
Cornell-Dubilier Electric Corp., South Plainfield, N. J. 


RUGGEDIZED RECEIVING TUBES 


7 Increased structural strength as well 

as compactness are claimed for a new 
ruggedized radio receiving 
| tubes (designated Bantal) as a result ot 
| an 8-pillar support construction. Tubes 
in this series have standard octal base 
and are directly interchangeable with 
equivalent metal or GT types since no 
extra shielding is required. 

Engineering features also include 
short pillars direct to elements, thus 
providing low grid-plate capacitance and 
greater stability; wide lead spacing; full 
internal shielding; glass-to-glass seals; short leads direct 
to base pins for better short-wave performance. The tubes 
are available in eight types as follows: 6SA7GT, 6SJ7GT, 
6SK7GT, 6SQ7GT, 12SA7GT, 12SJ7GT, 12SK7GT and 
12SQ7GT. Raytheon Manufacturing Co., Radio Receiving 
Tube Div., Newton, Mass. 


A-C RELAY 


A-c relay (Series 100-U) features coil and contact in- 
sulation conforming to UL requirements as to spacing 
and thicknesses. Relay is approved for any switch applica- 


' series of 








tion within the limits of 12 amp contact rating. Coils are 

available for 6, 12, 24, 115 and 230 volts, at 60 cycles. 

Contact combinations: SPST, normally open or normally 

closed; DPST; normally open or normally closed; SPDT 

and DPDT. Contacts were % in. diam. Rating: 12 amp, 
115 volts, 60 cycles, noninductive. Guardian Electric M fg. 
o., 1627 -F W. Walnut St., Chicago 12. 


INTERLOCK CABINET-DOOR SWITCH 


Precision, limit-type interlock door switch (Micro Switch 





Type 1AC1) for high-frequency radio, X-ray, and television 
equipment, induction heating equipment, and electronic de- 
vices of various types, automatically cuts off the power 
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TRONIC CIRCUIT 


FOR BETTE 
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Half-Shell 


a 





Fully Enclosed 
Fuse Mounting 





Sep Down-Up 


{4 SPECIFY 


Low Voltage 


GRACQOIL Mirai 




















“One Good Turn-or a Million” Open-Type 
Strap Mounting 





¥%& Prove the performance of your product in advance at the 

design stage. Simply arrange for delivery of a production Zs so 7 
sample ‘’Gracoil’’ Transformer built to your exact specifications. tate inal 
Put it through gruelling tests. Check its superior performance. 
Compare your sample “Gracoil’’ Transformer on every point. Be WI! N DI N GS 
convinced that with “’Gracoil’’ you are using the best unit 

obtainable to make your product more saleable, eliminating 
costly ‘servicing’. Each unit that follows with your quantity Coil Assem- 
order of “Gracoil’ Transformers will perform just as efficiently 
as your production sample. Each unit will be equipped with 
famous ‘'Gracoil’’ windings expertly wound, finished, shaped 
and proofed against weather, moisture and wear with wax or Field e Choke 
varnish IMPREGNATIONS OF THE HIGHEST QUALITY. Write 
today. 











blies include: 
Armature 


Balance e In- “ 
duction e Magnet e Reactance 


A *% Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) Timing ¢ Relay ¢ Solenoid 


* Fully Enclosed * Filament * Audio * Filter Reactors Veliphene Types « waene te 


exact specifications. 





*% Isolation * Step-Up %* Step-Down % Special Transformers 


ELTEeEGQGTAIC AL .C GIs AND TRANSFORMERS 
Established in 1935 270464 NWN. PULASKI B2G., CHICAGO SS, tha, Vi SS. & 
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CASE REPORT No. 48 from a series of actual cases 
recording the successful application of BEAR 
DY-NAMIC BALANCING to Industry. 





Electric Tool Manufacturer Adds Years To The 
Life Of His Products Through Dy-Namic Balancing 


Because Bear Dy-Namic Balancing makes for a smooth 
and more quietly-operating rotating assembly, free from 
friction and vibration, it adds years to the life of the finished 
roduct. This has been proven again and again by U. S. 
Electrical Tool Co. and hundreds of other manufacturers 
who Bear-Balance everything from tiny armatures to 
railroad wheels! 
BEAR-BALANCING HAS PROVEN ITSELF TO INDUSTRY—most likely 
your particular field is represented in our Case Report file 
of successful users of Bear Balancing. Write for complete 
data, as well as a copy of the latest Bear Industrial Sees 
ing Catalog. Bear Mfg. Co., Dept. &-13, Rock Island, II. 
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ia A 
BEAR COMBINATION STATIC AND Up 
DY-NAMIC BALANCING macnines 
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AGASTAT relay is an im- 
portant instrument for in- 
troducing a time delay into 
electrical circuits. 


Designed for vertical mounting 
but can be furnished to operate 
in any position. 


A time delay ranging from .1 second to 5 or 
more minutes may be obtained. Write to 
Agastat Division for complete type descrip- 
tion, mounting and contact information, etc. 


A'G'A 
AMERICAN GAS ACCUMULATOR COMPANY 


1027 NEWARK AVENUE e ELIZABETH 3, NEW JERSEY 
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when equipment cabinet door is opened. This is 
said to provide an important safety feature for servicing 
or testing work. Conventional “tying-down” of switch is 
not necessary. Circuit can be closed for servicing, or test- 
ing, by manually moving the actuator and the next door- 
closing movement automatically returns actuator to normal 
position. 

Switch can be mounted on two faces. Actuator rod has 
deep threaded hole for acceptance of actuating pin or but- 
ton of adjustable length. Switch is SPDT. Switching ele- 
ment is the manufacturer’s basic, leaf actuator design. 
Rating (UL-listed) is 10 amp. at 125 volts, a-c; 5 amp, 
250 volts, a-c; and 3 amp, 460 volts, a-c. Micro Switch, 
A Div. of First Industrial Corp., Freeport, Ill. 


TIME DELAY RELAYS 


Time delay relays (Series 6400 and 11400) incorporating 
a-c and d-c timing motors in a wide range of voltages and 
speed ratings can be utilized for providing any required 


circuit 





delay interval from | sec. to 1% hr.. May also be wired for 
interval timing functions. 
Operation is as follows: A low-current, electromagnetic 


capstan-type clutch is energized and produces a_ small 
pulling force on the first turn of a clutch spring. This force 
is amplified by friction between the spring and clutch gear 
hub, holding the latter stationary, and in turn causing 
the planetary gear and arm to rotate and actuate the switch 
at the end of the desired time interval. 


the electromagnetic clutch releases tension on the clutch 


De-energizing 


spring and so sets up the sequence of operation that re 


turns the relay to starting position. ‘Typical d-c relay with- 
out housing is illustrated. A. W. Haydon Co., Waterbury 
, Conn. 
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SPRING AIR PRESS 


Lightweight air-operated punch press 
(Model RR-5) is intended for such 
operations as bending, stamping, rivet- 
ing, forming, punching, light broaching 
and staking. Actual force of blow 
comes from a_ released spring previ 
ously compressed by a fast-acting air 
cylinder. The standard spring is rated 
at 200 lb per in. of compression. Max- 
imum obtainable blow is approximately 
6400 lb through a working distance of 
sett 1/16 in. at bottom of stroke. For a 

working distance of 1/32 in. the maxi 
mum force is 12,800 lb. For a working distance of % in. 
it is 3200 lb. 

A hold-down safety device is featured. 
an adjustable finger that descends before the ram is fired, 
holding work in place on the fixture or squeezing parts 
to be riveted by the ram blow. Adjustable throat height 
(2% to 8 in.) is another feature. Specifications include 
the following data: Height, 34 in. Weight: 60 lb. Table 
size: 5 x 10 in. Base size: 10 x 12 in. Throat depth: 


oe 


This comprises 
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CONTRACT ITEM 


’ Specifications 


* 
Wood Working Benches © Hanging Cabinets © Folding Chairs 
Economy Locker Racks ° 











LYON. 


Regular delivery of Lyon products 
— either standard or special — is 
geared to the available supply of 
sheet steel. But... 

If you can supply us with 12 to 
24 gauge sheet steel, we will buy 
it from you and promptly ship 
the pound-for- pound equivalent 


N 
es iy 
Me 


ILL MAKE THE PRODUCT 








FURNISH THE STEEL 


ee 
a. 
~ ; 
a a 


at regular published prices... 

EITHER... Lyon standard 
products now in production (see 
partial list below)... 

OR ... assemblies, subassem- 
blies, parts, etc., for your product. 
These would be made to your 
specifications in gauges from 


8 to 30. 


LY ON metat prooucts, incorroraten 


General Offices: 639 Monroe Avenue, Aurora, Illinois 


Branches and Dealers 


All Principal Cities 


A PARTIAL LIST OF LYON PRODUCTS 


@ Kitchen Cabinets ©@ Filing Cabinets e¢ 
© Display Equipment Cabinet Benches 
. 
* 


e Welding Benches Drawing Tables 


Storage Cabinets ¢ Conveyors @ Tool Stands ¢@ 
Bench Drawers ¢@ Shop Boxes @ Service Carts ¢ 
Work Benches @ Bar Racks © Hopper Bins @ Desks 
Drawer Units © Bin Units ¢ Parts Cases © Stools 





Flat Drawer Files 
Tool Trays @ Tool Boxes 




























































in. Maximum stroke: 2 in. Strokes per minute, 85 


PERHAPS YOUR REPUTATION | maximum. Air pressure required, 40 to 110 psi. Winter [ 


Products, Inc., 189 State St., Bridgeport 3, Conn. 
| BELT) BY 7 AULT INTERCHANGEABLE-TIP SOLDERING IRON 


Soldering iron with interchangeable tips (trade-marked 
ae ; . 
Soldetron) consists of three components: (1) transformer; 









The finest appliance ever made is helpless if a 
weak-kneed cord and plug fail to stand up 
under aging and hard usage. The fact that PWC 
cord sets won't let a good product down 
explains why you’ll find PWC on the plugs of 
so many of America’s best and most famous 
makes of radios and electrical appliances. 


PWC cords retain their handsome colors, high 
gloss, and flexibility. They resist grease, chem- 
icals, and age which cause so many cords to 
fray, rot, and crack. That’s because they are 
not only plastic insulated, but developed and 
made by the men who know plastic best —the 
world’s largest exclusive maker of plastic 
insulated wire and cable. 





“ 


(2) cork-tip handle, and (3) the soldering tip-head with 
| individual heating elements. Unit is suitably assembled 
| and transformer is plugged into any 110-volt 60-cycle out- 
| let. Heating takes place only when switch button control 

in handle is depressed. Heat can be therefore controlled 

as needed. About 20 sec. are said to be sufficient for heat- 
ing iron. Long, slender tip facilitates work in tight or 

difficult places. Transvision, Inc., New Rochelle, N. Y. 








ve e . 
\ 4. Supet ack OF on. | | L b d E 
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| Low cha . ce. 1 | 
\% Gone mrasion resistor erature range Take a ti Pp ss 
} 5. Hig® ov nce \ike colors. ; 
\ 6. Flexible al resiinent, gem" g U ip men 
1. Hyde roN8® Siche | from a PWC 


9, Non-com pearance: | SERVO SYSTEM ANALYZER 
\10. Lasting © Cord Set 
e e Test instrument (Transfer Function Analyzer) has been 


specially developed to measure performance characteristics 


Tailor-made, for every application, special electrical, chemical and of scave systems, and is ax be used with servos that = 
| physical characteristics are engineered into all PWC products. . . ploy a signal frequency of 50 to 800 cps. It can be modi- 
flexible cords, multiple conductors, telephone wires, radio wires, | fied for service with d-c servos. The use of this instrument 


power cable, building wire, apparatus and machine tool wire, is said to make possible the rapid and accurate determina- 

coaxial cable, shielded cables, special purpose wire and cable. ; : Sea i 

= ; tion of the amplitude and phase characteristic of servo sys- 
: Send us your requirements and let us show you the gains from 
| | using PWC-engineered’ products. Our production facilities are 
geared to meet your needs. 


RADIO HOOK-UP WIRE 


80°C. APPLIANCE & SWITCHBOARD WIRE 


MACHINE TOOL WIRE 


SUPER-FLEXIBLE APPARATUS WIRE 





HEAVY DUTY FLEXIBLE CORDS 


tems or any portion thereof. With the characteristics in- | 
formation so secured it can then be predicted whether the 
system tested is stable and the limits of stabiliity; and if 
found unstable to determine the part contributed by each 
component. 
The analyzer, in brief, supplies an output signal from 
0 to 17 volts a-c, modulated sinusoidally at any frequency 
CORD SETS ’ mas 3 ee eee 
: from % to 10 cps. This is used as the input signal to 


PLASTIC the servo under test. The output from the servo is fed 

WIRE & CABLE CORP. back through the analyzer to a cathode ray oscillograph 
| . where a linear sweep voltage is applied to establish the 
; 405 EAST MAIN ST. relation between a reference signal and the servo output. 


Jewett City, Connecticut Suitable calibrated dial and potentiometer adjustments are 





| CONTROL CABLES 


| 
1 
ence ina PRE | 
MINIATURE HEARING-AID CORD | 
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More BIG News; 





®70% increase in cooling area 


@ Faster heat dissipation 
@®Reduced mushrooming 
@Less frequent dressing 
®No increase in price 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Mallory Fluted Electrodes are 
now in stock for immediate 
shipment in the truncated 
cone type, Elkaloy A* or 
Mallory 3*, No. 2 Morse Ta- 
per, 1” to 2%” overall length. 
Available soon in other sizes. 


*Reg. U.S. Pat. Off. 
tPatent Applied For 


























Isn’t production cost 


a BIG factor? 


O 
7 
f* 


You can lower that cost by insisting 
on PENN FASTENINGS—every one 
a quality piece, made with the most 
exacting attention to materials and 
finish — carefully checked against 


your most rigid specifications. 
When you want HIGH quality 
at LOW cost - - - call PENN for 


Tubular, Split and Compression 
Rivets Cold-Headed Specialties 


Rivet Caps — Bottom Studs 


Send plans for free Engineering Consultation. 


Write for Information. 















MACHINE 
HU a 


FF PHILADELPHIA 33, PENN. 


QO 


incorporated. The Fairchild Camera and Instrument Corp., 


Dept. H, 88-06 Van Wyck Blvd., Jamaica 1, N. Y. 
ULTRASENSITIVE D-C MICROAMMEZER 


Portable, battery-operated, vac- 
uum-tube microammeter (RCA 
Type WV-84A) provides an ultra- 
sensitive instrument for measuring 
d-c currents from 1000 microamp 
down to 0.001 microamp. Six range 
settings allow a wide choice. Ap- 
plications are indicated wherever 
test problems involve measurements 
of extremely small currents. 

Design incorporates ‘“burnout- 
proof” features intended to allow 
Lo em} othe instrument to withstand acci- 
dental overloads of the order of 10,000 percent without 





damage to the meter movement. With suitable external 
multiplier resistors, the instrument can be converted to an 
extremely high-resistance voltmeter, or it can be used as 
a high-range ohmmeter when connected to a suitable power 
supply. With 45-volt battery, for instance, the instrument 
will measure resistances as high as 4500 megohms. Radio 
Corporation of America, Commercial Engineering, Section 


FR71, Harrison, N. J. 


A-C INSULATION TESTER 


Self-contained insulation tester (Model 2402) has an out- 
put range of 0 to 2000 volts a-c. Maximum current, ap- 
proximately 25 ma. Built-in variable autotransformer pro- 
vides stepless voltage control. Instrument is equipped with 
a direct-reading voltmeter to indicate actual applied volt- 
age. A milliammeter indicates exact point of voltage break- 
down by abrupt rise in indicated current. The milliam- 
meter also indicates directly amount of current flowing in 
high voltage circuit at all times. Large 33,-in. handwheel 
facilitates operation of high voltage control. Scale length: 
2.22 in. Accuracy is said to be 2 per cent of full scale 
value. Dimensions: 13 x 1134 x 9 in. overall height (in- 
cluding rubber mounts). Weight: 16 Ib. Cole Instru- 
ment Co., 1320 S. Grand Ave., Los Angeles 15, Calif. 


VHF-UHF MILLIWATTMETER 


Milliwattmeter (Type MW55) has been designed for 
vhf and uhf work. Instrument provides for two methods 
of measurement, selected by front panel switch. One 





method comprises a thermistor bridge arrangement for in- 
dicating output from 2 to 60 milliwatts; the second method 
is a photometric filament brilliance comparison method for 
outputs ranging from 20 to 1000 milliwatts. Indications 
are shown on a front panel meter and suitable calibration 
charts are provided. Accessory probes are supplied. Instru- 
ment operates from a 105-130 volt, 60-cycle line. Power 
consumption is approximately 40 watts. Dimensions of steel 
cabinet are 11 x 8 x 8 in. Rowe Engineering Corp., 2422 N. 


Pulaski Rd., Chicago 39. 
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Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


41. COMPONENTS CATALOG 


Profusely illustrated 80-page catalog 
(No. 1) combines in one volume detailed 
specifications and application data cover- 
ing the manufacturers’ products, includ- 
ing capacitors, contact materials, recti- 
fiers, resistors, switches, vibrators, and 
special metals and alloys. P. R. Mallory 
& Co., Inc. 


42. SHEET METAL FABRICATION 


Sixteen-page bulletin describes facilities 
for custom-built sheet metal fabrication 
such as housings, mountings, control boxes, 
enclosures, and components for various 
types of electronic and electrical ap- 
paratus. Many typical designs are illus- 
trated. Karp Metal Products Co., Inc. 


43. RELAY SELECTION GUIDE 


Four-page quick-reference __ bulletin 
opens to an effective two-page illustrated 
guide to the manufacturers’ line of 24 re- 
lays developed for electronic control pur- 
poses. Ratings, dimensions and other en- 
gineering data are conveniently condensed 
in a full-page table with illustration of 
the relays appearing on the page opposite. 
Allied Control Co., Ine, 


44. STRIP-TYPE SELENIUM 
RECTIFIER 


Technical data sheet contains electrical 
characteristics, performance curves, and 
illustrations covering a strip-type eelen- 
ium rectifier in which all the elements 
are mounted in one plane. Standard 
Arcturus Corp., Kotron Div. 


45. CAPACITOR-START MOTORS 


Four-page bulletin (No. 48-1) lists de- 
sign and performance features of frac- 
tional-horsepower, capacitor-start, single- 
phase and triple-phase motors, in % and 
¥Y%-hp. sizes. Crozier Machine Tool Co. 


46. VOLTAGE REGULATORS 


Reference data on the electronic con- 
trol of voltages and current are provided 
in a 20-page catalog (No. S-348). Ad- 
vantages of the use of a-c and d-c voltage 
regulators are explained. Application 
photographs, circuit diagrams, perform- 
ance curves and other data are provided. 
Sorensen & Co., Inc. 


47. AIR MOTORS 


Sixteen-page bulletin (No. BM20) 
shows various types of nonrotating air 
motors and accessories. Suitable product 
and application illustrations are provided 
as well as dimensional drawings showing 
design details. The Bellows Co. 
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LITERATU RE... Yours for the Asking 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





48. TIMING MOTORS 


Loose-leaf catalog contains illustrated 
data sheets describing a line of timing 
motors, time delay relays, various types 
of timers, and related products. A. W. 
Haydon Co. 


49. VULCANIZED FIBRE 


Manufacturers provide 78-page tab-in- 
dexed reference handbook on their line of 
vulcanized fibre products, laminated plas- 
tics, fibre board and related items. 
Spaulding Fibre Co., Inc. 


50. INFRARED APPLICATIONS 


Illustrated 16-page booklet (A-3817) 
describes various industrial infrared ap- 
plications. Westinghouse Electric Corp. 


51. VARIABLE SPEED PULLEYS 

Sixteen-page bulletin (No. 647) con- 
tains illustrations, dimensional data and 
application information covering a line of 
variable speed pulleys said to feature de- 
sign innovations. Gerbing Manufacturing 
Corp. 


52. FELT DESIGN 


Series of fourteen data sheets covers a 
wide range of engineering information 
on the use of felt in various types of 
produce components. Data Sheet No. 11, 
for instance, covers the design and appli- 
cation of felt seals, while No. 14 describes 
felt seals for gasketing and packing ap- 
plications. Samples of the seals are at- 
tached to the data sheets. American Felt 
Co. 
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53. BALL BEARING DATA 


Fifth in the manufacturers’ series of 
ball bearing engineering service bulletins 
is titled “Application Procedure” and 
contains a 20-page breakdown of the 
principal steps required in the develop- 
ment of average bearing mounting. Mar- 
ginal references to preceding bulletins in 
the series is a useful detail. New De- 
parture, Div. of General Motors Corp. 


54. TIME DELAY RELAYS 

Revised four-page technical bulletin 
(No. 362) describes motor-driven type of 
a-c time delay relays. Ward Leonard 
Electric Co. 


55. ALLOY SPRING STEELS 

Twenty-page reprint of technical paper 
on “Alloy Spring Steels,” presents prop- 
erty data on three of the more common 
alloy steels used for hot-formed springs, 
together with the properties of a plain 
carbon steel as a comparison. The Inter- 
national Nickel Co., Inc. 


56. LIGHTING EQUIPMENT 
CERTIFICATION 


Certification service for lighting equip- 
ment manufacturers is explained in an 
eight-page booklet. Inside cover flap con- 
tains several leaflets describing specific 


ELECTRICAL MANUFACTURING 
THE GAGE PUBLISHING COMPANY :— 


requirements for various types of equip- 
ment and components. Electrical Testing 
Laboratories, Inc. 


57. ACETATE SHEET 


Properties and applications of cellulose 
ester sheet are described in an illustrated 
20-page catalog. The sheet is available 
in two types—the general-purpose Koda- 
pak I, cellulose acetate, and Kodapak II, 
cellulose acetate butyrate which is par- 
ticularly suitable for electrical applica- 
tions. Eastman Kodak Co. 


58. SILICONE INSULATION 


Performance data indicating the ad- 
vantages of silicone insulation in motors, 
transformers and other apparatus are re- 
ported in a 12-page bulletin. Dow Corn- 
ing Corp. 


59. TUNGSTEN AND 
MOLYBDENUM 


Twelve-page catalog provides detailed 
technical data on a comprehensive line 
of tungsten products. A three-page sec- 
tion contains useful engineering reference 
material on chemical behavior, physical 
properties, etc. of both molybdenum and 


tungsten. Cleveland Tungsten, Inc., A 
Subsidiary of Molybdenum Corp. of 
America. 
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60. RUBBER CORD SETS 


Illustrated eight-page bulletin (section 
5) contains illustration, diagrams and 
specification data covering rubber cord 
sets and power supply cords. United 
States Rubber Co. 


61. RADIO COILS 


Thirty-six page catalog (No. 48) con- 
tains illustrations, general description and 
specification data on an extensive line of 
radio coils and related components. J. W. 
Miller Co, 


62. DYNAMOTORS 


Several types of dynamotors and rotary 
converters are described in an illustrated 
eight-page bulletin (No. 47-RC-1). Elec- 
tric Specialty Co. 


63. ABRASION-RESISTANT STEEL 


Applications, performance data, avail- 
able grades and other details covering 
abrasion-resistant steel plates and sheets 
are contained in a four-page bulletin. 
Joseph T. Ryerson & Son, Inc. 


64. MOTOR CONTROLS 


Sixteen-page catalog (No. 48) contains 
tabulated dimensional and characteristics 


data for various types of electric motor 
controls. Standard models are illustrated. 
Furnas Electric Co. 


65. MAGNETIC IRON POWDERS 


Several types of magnetic iron powders 
are described in a 28-page catalog. Char- 
acteristics are tabulated and performance 
graphs provided. Applications are sum- 
marized. C. K. Williams & Co. 


66. STEPLESS SPEED CONTROL 


Revised four-page bulletin (Index 2195 
2.1.48) illustrates the principles of opera- 
tion and some typical application of an 
infinite ratio stepless speed control (Vari- 
able-V-Planetary) which is based on 
planetary motion combined with V-be!t 
drive using variable pitch sheaves. It 
provides speeds from zero to 800 r.p.m. 
The B. F. Goodrich Co. 


67. WIRING COMPONENTS 


Four-page folder (No. 577) is a con- 
densed guide to manufacturers’ line of 
wire, cables, conduits, connectors, switch 
boxes, and related lines. Product pictures 
are included. National Electric Products 
Corp. 


68. MOLDED MAGNETIC PARTS 


A wide line of molded iron powder 
parts, such as magnetic cores, coil as- 
semblies, core assemblies and filters are 
described in a 22-page catalog (No. 40A). 
The first section is devoted to a theoreti- 
cal discussion of iron powder applica- 
tions; the second section provides tabular 
specification data and dimensional draw- 
ings of available components. Lenkurt 
Electric Co., Inc. 


69. DECALS 


The broad range of decal applications 
including name plates, wiring diagrams, 
instructions, etc., is illustrated in a 12- 
page bulletin. The Palm Brothers De- 
calcomania Co, 
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vitally essential. Beech Aircraft Corporation, Wichita, Kansas, has 
helped insure this dependability in their planes by using Phil-trol 
Relays, for Phil-trols are designed and built to stand up under 
the most exacting service conditions. 


Beech has used three Phil-trol Relays, The Memory, Latch, 
and Type 4QA for such applications as the operation or control of 
wing flaps, landing gear, propeller feathering, “stall warning” 
and motor starting instruments and devices. 

Aircraft use is but one of the many applications of Phil-trol 
Relays. There is a complete line, all engineered to highest 
standards, for positive, reliable operation in electronic 
and industrial control, signal and traffic control, 
radio, communications and other uses. 


Phillips Control Engineers, located in principal cities, (listed 
below) will be glad to discuss your relay requirements. 


Send for our new Relay Catalog 


PHIL-TROL ACTUATORS 


Exclusive design and superior construction of 
Phil-trol Actuators insure more power, smoother, 
depéndable operation. For full details, send for 
your copy of the Phil-trol Actuator Bulletin. 


Relays, Actuators, Solenoids, Con- 
tactors, Starting Switches, Focus Coils, 
lon Traps and Special Process Control 
Assemblies. 


PLANT: Joliet, Illinois @ SALES OFFICES: New York, Boston, Philadelphia, Buffalo, Cleveland, 


PHILLIPS CONTROL CORPORATION 
JUNE 1948 


Thousands of feet above the earth, dependability of operation is 


612 NORTH MICHIGAN AVENUE 


Phil-trol Memory Relay—No. 27-27 

Consists of two mechanically inter- 
locked Type 27QA Relays . . . sup- 
plied for all D. C. voltages up to 
230 volts—1 to 5 pole — single 
or double throw — contact capacity 
10 or 20 amps. 


Phil-trol Latch Relay—No. 22-27 
Consists of Type 27QA Relay 


and Trip Coil . . . supplied for 
oll D. C. voltages up to 230 
voli — 1 to 5 pole — single 


or double throw — contact ca- 
pacity 10 or 20 amps. 


Phil-trol Type 4QA Relay 


Midget telephone type .. . 
may be engineered to operate 
on as little as .005 amps — sin- 
gle or double pile-up, 6 spring 
maximum operation pile-up. 










Charlotte, St. Louis, Kansas City, Les Angeles, Terente 


CHICAGO 11, ILLINOIS 
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On square bobbins — 


fot ta eoceee? 
6806880: sese: 9 2 
CCC CECEOLEEERS HESS ® 





Random — or Layer 
FLANGES 
FOR YOUR 
REQUIREMENTS 


T 


Flat type for lowest 
cost. mounting plus maximum 
winding area. 


PRECISION BOBBINS 


Can be supplied in any bobbin material to your spe- 
cifications. Write for samples of Precision Bobbins 
and Paper Tubes. 


inside flange. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
Plant *2, 79 Chapel Street, Hartford, Connecticut 


Physical Bases for Design 
of D-C Electromagnets 


(Continued from page 83) 





(16) applies to residual-flux calculations if NJ is made 
zero and H; is changed to H,, the coercive intensity of 
the iron. Thus, 


>a, - 9 (17) 


Me 

This equation is evaluated in the same manner as de- 
scribed in connection with Fig. 3, except that instead 
of using the normal magnetization curve, the falling 
branch of a hysteresis loop for the particular material 
of the magnetic circuit must be used. A different hys- 
steresis loop must be used for each part of the magnetic 
circuit corresponding to the maximum flux density 
attained in that part during the excitation cycle. The 
method of computation is to choose a value of residual 
flux and determine the coercive intensity H. developed 
in each part of the magnetic circuit from the hysteresis 
loop applying to that part. It is then possible to evaluate 
2H.I; for that particular flux. If this is done for various 
values of flux, the demagnetization curve for the iron 
parts can be plotted as shown by curve BAC of Fig. 4. 
This curve must be plotted with negative abscissas, as 
H, is minus. The residual flux is found by determining 
the intersection between this curve and the magnetiza- 
tion curve for the final air gap in question, as shown by 
point A on Fig. 4. 


Force-Stroke Characteristic of Various 
Types of Magnet Pole Faces 


If a magnet is to have an optimum design of its mag- 
netic circuit and a high magnetic efficacy, it is neces- 
sary to shape the pole faces in accordance with the 
force and stroke. In an efficient design a certain amount 
of work can be obtained from a given amount of ma- 
terial and, regardless of how this work is obtained, 
either with a large force and a short stroke or a small 
force and a long stroke, the magnetization curve will 
be about the same. Therefore, in order to have an 
optimum desigr, the slope of the air-gap magnetiza- 


| tlon curve must be the same in order to intersect the 


magnetization curve at its optimum point as described 
in connection with Fig. 3. To accomplish this, the pole 
faces must be shaped in accordance with the relative 
force and stroke to give the optimum permeance at the 
required stroke. 

The relative disposition of the material of the mag- 
netic circuit as regards cross section and length will be 
determined by the relative force and stroke of the de- 
sign. Roughly, the diameter of the cross-section of the 
magnet is proportional to the square root of the force, 
and the length of the magnet is proportional to the 
stroke. Therefore, the ratio of these two quantities, 

/ 
vF will be indicative of the shape of the magnet, and 

s 
particularly of its air gap. This ratio, known as the 
index number!, determines the pole-face shape that 
will give the optimum air-gap permeance. Optimum 
air-gap design will result in a minimum weight for a 


1This term was introduced by Dr. Alan Hazeltine, formerly Professor of 
Mathematical Physics at Stevens Institute of Technology. 
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CAL INSULATION DEPARTMENT 


Other Vartex Products 


VARTEX 


cable wrapping tapes 


Vartex Synthetic Resin Coated Tapes are 









widely used in the fabrication of electric cables 


because of their high resistance to flame and 


their ability to bond with co-polymer resin jackets. 


Vartex Synthetic Rubber and Neoprene Tapes 


are used for moisture resistance. Reinforced 


Tapes of each type are available where extra 


protection is needed against moisture, acids, 


and alkalis. For high voltage cables there 
is a Vartex conducting tape. 


EY WOOD FINISHING COMPANY | 


RT 
Paes 
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* WOODBRIDGE, N. J. (THE PEAK OF QUALITY | 
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Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 

Varnished Silk Substitutes 





Varnished Fiberglas 

"Varsiot” Combination Siot Insulation 
Synthetic Resin Extruded Tubing 
Cable Wrapping Tapes 
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given work and temperature rise, and hence, the merit 
of the design can be measured by the weight per unit 
of work. This is called the weight economy. Fig. 5? 
shows how the weight economy varies with the index 
number for various types of pole faces. These data very 
definitely show that each type of pole face is effective 
over a limited range of index numbers. 


Analysis of Magnet Types 


In the range of index numbers above 350, the flat- 
faced lifting magnet type as illustrated in Fig. 6 is best. 
Here the required large force and short stroke with 
optimum gap permeance is obta. .ed by having two air 
gaps in parallel mechanically, and in series magneti- 
‘ally. The characteristic curves are shown on the right 
side of Fig. 6 and indicate that the force falls off very 
rapidly with the stroke. 

For index numbers from 62 to 350, the character- 
istic air gap shape of Fig. 6 is modified to that shown 
in Fig. 7. Here the cross-section of the working gap is 
greatly reduced relative to the stroke which can now 
be made much longer without having undue magnetic 
leakage. The characteristic curves shown to the right 
of Fig. 7 are similar to those shown in Fig. 6. 

For index numbers between 14 and 62, maximum 
weight economy is obtained if the flat faces of Fig. 7 
are modified so as to become conical as shown in Fig. 8. 
This permits obtaining the same gap permeance with 
a longer stroke, at a reduced force. The force-stroke 
characteristics for this magnet may be compared di- 
rectly with those of Fig. 7 because both magnets have 
the same size. It will be observed that the 60-deg 
conical plunger of Fig. 8 gives just four times the stroke 
at about one-quarter of the force for maximum useful 
work. Conical plunger magnets may be effectively used 
with cone angles a from 30 to 60 deg. However, for 
most applications, an average angle of 45 deg will be 
found to be a good compromise. Angles which are too 
flat do not give characteristics sufficiently different 
from the flat-faced plunger magnet of Fig. 7 to war- 
rant their extra expense of manufacture, while angles 
which are too steep cause mechanical difficulty due to 
the possibility of producing side thrust between the 
plungers. 

For index numbers between about 0.8 and 14, the 
tapered plunger magnet shown in Fig. 10 is effective. 
The characteristics for this particular magnet may also 
be compared with those of Figs. 7 and 8 because it is 
also the same size. 

For the relatively long-stroke magnet having an 
index number less than 0.8, the leakage flux type of 
magnet illustrated in Fig. 11 should be used. This is 
the type of magnet previously discussed where a direct 
conversion from electrical energy into mechanical work 
occurs. This type of magnet will give a stroke of un- 
limited length, depending only on the length of the 
solenoid used. 

For the smaller magnet doing a smaller amount of 
work, it is often convenient to use the bipolar or horse- 
shoe type of magnet. As shown in Fig. 5, this type of 
magnet may be used with reasonable economy over the 
index number range from 3-to 1000. This large range 
can be covered with reasonable economy because it is 


2 Figs. 5 through 12 and 14 and 15 have been reproduced from “‘Electro-magnetic 
Devices”’ by H. C. Roters, published by John Wiley & Sons, with permission 
of the publishers. 
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COMPARI 


50% i a ae 
| DC-118 (cork-and-ryubber)_ — — — — 
DO-186 (straight Neoprene) 








Per cent compression 









200 


SEALING 


SON OF DC-118 AND STRAIGHT NEOPRENE UNDER LOAD 





Load in pounds per square inch 







in channel 


Confined in channel 





300 400 


WITH ARMSTRONG’S DC-118 


/. To prevent leakage both between flanges 


and along bolt threads 


2. To hold light liquids and gasses 


Armstrong's DC-118 is a neoprene- 
and-cork gasket material with unusual 
balance between compressibility and 
side flow. It can be used where the 
properties of neoprene are required 
but where the normal side flow of 
rubber-like materials must be con- 
trolled. Because such a balance be- 
tween flow and compressibility frees 
the design engineer from certain re- 
strictions inherent in non-compressible 
materials, Armstrong’s DC-118 offers 
a varied range of uses. 

1. DC-118 can be used in applica- 
tions that require a gasket to seal on 
three sides. It has enough lateral flow 
to get intimate contact on bolts, rivets, 
or other parts perpendicular to the 
flanges, yet its true compressibility 
avoids excessive extrusion and helps 
prevent rupture under normally high 
bolting pressures. 

2. DC-118 seals light liquids and 
gasses under pressure. It has enough 
flow to fill minor flange irregularities, 
yet here, too, its compressibility avoids 
excessive extrusion and helps prevent 
rupture. Flange distances and bolting 
pressures may vary within wider lim- 
its than where a straight synthetic 


Get new 20-page 


SEND FOR FREE BOOKLET 

“Armstrong's 
Gasket and Sealing Materials.”’ It 
includes specification data on more 
than 40 of Armstrong’s resilient seal- 
ing materials and also helpful hints 


rubber gasketing material is used. 
DC-118 can be used confined on 
four sides in a channel or held on 
two sides between flat flanges. Totally 
confined, it needs less allowance for 
flow than a straight rubber compound 
and therefore permits wider dimen- 
sional tolerances. As shown in the 
chart above, totally confined in a 
channel, Armstrong’s DC-118 can be 
reduced in volume _ approximately 
15%; whereas straight rubber is, like 
water, practically non-compressible. 
DC-118 has good aging qualities. 
Used for any of the services mentioned 
above, it maintains good “kickback” 
pressure. High surface friction insures 
good blowout resistance. It will seal 
after repeated making and _ breaking 
of a joint. Fluids resistance compares 
with that of straight neoprene com- 
pounds under similar conditions. 
While DC-118 will handle a wide 
range of sealing problems, it may not 
be the most suitable material for a 
given application. A whole range of 
Armstrong’s  cork-and-rubber com- 
positions is made, each with the same 
basic characteristics but modified to 
meet the requirements of various 


GASKETS -: 












04, 
RAY 


Figure 1 shows a condenser 
terminal with gaskets made of 
DC-118. It seals along the 
circumference of the rivet 
as well as across the face of 
the insulating washer. Figure 
2 shows the flange section of 
a tank. The gasket of DC- 
118 not only seals between 
the flanges but also prevents 
leakage around stud threads. 





types of applications. We recommend, 
therefore, that you discuss your needs 
with an Armstrong Representative. 
He will suggest solutions to your par- 
ticular problem and supply 
test samples of any of the 
Armstrong gasket and seal- 
ing materials listed below. 





ARMSTRONG'’S 
5 rs A 


PACKINGS 





on their proper application. Write 
to Armstrong Cork Co., Gaskets 
and Packings Department, 9506 
Arch Street, Lancaster, Pennsylvania. 









Cork Compositions A Cork-and-Synthetic-Rubber Compositions 
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Cork-and-Rubber Compositions 


Fiber Sheet Packings ° tT Me i) sd Natural Cork 
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possible to change the permeance of the working air 
gap by the use of polar enlargements. The polar en- 
largements should be so designed that for the particular 
stroke required it causes the air gap permeance curve 
to give the optimum intersection with the magnetiza- 
tion curve. A magnet of this type designed for low tem- 
perature rise is shown in Fig. 12. Its characteristic 


oh : 
I oa curves are generally the same shape as those shown in 
Figs. 6 and 7. 


egg arts yeiiiemssgy. ip The cylindrical-faced plunger magnet of Fig. 9 is 
illustrated for the sake of completeness. Its force-stroke 
and work curves may be compared directly with those 
of Figs. 7, 8 and 10, because it is of the same size. In 
general, the tapered plunger type of Fig. 10 is preferred 
because it delivers more work for the same size as can 
be seen by comparing the force-stroke curves of Fig. 
9 and 10. 


The magnet of Fig. 13 is the rotary version of the 
cylindrical plunger magnet of Fig. 9. Both magnets 
maintain a constant length of air gap during the — 


In addition to the plunger-actuated, snap-action and increase their permeance by increasing the area of 
switch illustrated above, we can furnish two styles of the air gap. If the air-gap clearance between wee arma- 
the lever-operated type. All are available in S.P.S.T. ture and pole faces is made to decrease as the stroke is 
or S.P.D.T. types. completed, a rotary version of the tapered plunger 

SEND FOR CIRCULAR M-48 magnet of Fig. 10 is obtained. Despite its improved 
performance, this special feature is seldom used _ be- 


cr SorENG MANUFACTURING Ht cause of the difficulty of making the armature of vary- 
CoRPORATION a ing diameter, except in those cases where a stamped 
1901 CLYBOURN AVE., laminated structure is employed or where special grind- 

CHICAGO 14, ILL. ing machinery is available. 


Magnetic Circuit Material 





The choice of the magnetic material depends upon 
several factors such as cost, weight, and performance. 
From the cost point of view, the material which pro- 
duces the least overall cost is best. In general, where 
size is unimportant and the performance character- 
istics are not closely specified, it is economical to use a 
steel which is generally available and easy to machine, 


it READ pK such as SAE 1112 or SAE 1020. However, where weight 


or performance characteristics are paramount, more at- 


< Y tention must be paid to the magnetic characteristic of 
evsiseasannaal the steel. 


Where weight is the only consideration, substantial 

reduction in size for the more powerful magnet can be 

made by using ferrocobalt. This material has a satura- 

niversal insulated bushings are made . ee ) nar no mater ths ' P as 

ecesnatalee: sail-iliin: einen Elia al tion density about 12 per cent greater than that of iron. 

sional tolerances, even when used as a However, at lower values of magnetic intensity a much 

part of a metal assembly. They are ' greater gain is possible. Thus for H = 100 ampere-turns 

black glazed, dry process porcelain, veil Sox density i liens ahed ae 

wlth pasted Qrend @ tar steel ane- ; per in., the flux density in hydrogen-annealed_per- 

duit locknuts. mendur (49 per cent ferrocobalt) is about 145 kmax 

ees ona fit standard 14”, per sq in. as against 110 for annealed ingot iron, a gain 

Ye and “2 conduit, 14” ” size avail- SR ii Thin war ains , r > vse of is 

able with 1%” hole (standard) or 14” “ of 32 pe r cent. rhe gain obtainable by the use of this 

hole if specified, at no extra cost. fy re iP material is more than the numbers would indicate as 

AVAILABLE FOR a : the results are cumulative. Thus, the allowable increase 

ae in flux density with ferrocobalt allows a reduction in 

: the diameter of the inner core, tnis reduces the diam- 

with or without steel locknuts. om ow eter of the coil surrounding the core and so permits a 

Send sample or dimensional drawings ‘ a reduction of power input to the coil or, as an alternate, 
for quotation. re : : : 

allows a smaller wire size to be used with the same 


NIV R power input, thereby permitting a reduction in the 

THE U A CLAY PRODUCTS CO. | length of the magnetic circuit and the leakage. Thus, 

1540 EAST FIRST STREET SANDUSKY, OHIO | the overall improvement obtained is sometimes rela- 
tively great. 


“1 I! = tich-permeability alloys, such as the various perm- 
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At ATION CONTROL SYSTEM 


ANOTHER EXAMPLE OF 
PRODUCT IMPROVEMENT 
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VIBRATION 
CONTROL SYSTEMS 


Se eater oat 


Four Lord Vertical Snub- 
bing Holder Type Plate 
Form Mountings support 
the electronic timer and 
isolate it from damaging 
vibration. 


| 


MEPRE 


Gives long life and compactness 
to this 
AGNEW SPARK PLUG WELDER 


This welding machine is used by practically all spark plug 
manufacturers. The operation is automatic; the wire is taken 
from the reel, fed to length, cut off and welded to the spark 
plug shells at the rate of 3600 an hour. 


Let Agnew Electric Company tell the story. “The Lord 

Mountings as used to support the electronic weld timers on 

our equipment are proving very satisfactory in their perform- 

ance .... we feel certain that they will save our customers a 

considerable amount of money by prolonging the life of the 

Mercury Vapor Tubes. A much more compact unit is made 

a possible, as previously it was necessary to use a floor mounted 


CLL OE electronic control which occupied as much floor space as the 
Couplings and Bonded Rubber Prod : ” 
iG Ath, Siptiperatatay rod machine. 
For applications providing vibra 
lation gardless of directior e . ° 
i i pie ta Whether your product embodies electronic controls, high 
of disturbing force ulletin No. 106 
for applications isolating vibration but speed operation, or the force of heavy impact, its life can be 


ohME hell lammnl intense shock, Bulletir . e e e e 
ese op agg i - - lengthened, its service improved, its acceptance increased, by 


shock load Crore: a Lord Engineered Vibration Control System. 
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Vickers RECTIFIERS 


OF TOMORROW 


aA a 


POWER RECTIFIERS 


@ Vickers Electric Division meets exacting 
specifications of modern electronic devel- 


opments in manufacturing a broad line elehiemieial tama see 


of Selenium Rectifiers and self-generating 
Photoelectric Cells. eo 
improved performance at lower costs 
through ENGINEERED adaptability to all 


Rectifier applications. N ha Ez = 
VICKERS ELECTRIC DIVISION © 


VICKERS x 
2160 EAST IMPERIAL HIGHWAY ~. EL SEGUNDO, CALIFORNIA 


ad 1000 SIZES 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes .. . PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
afhices plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0” 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


alloys, are very useful in the design of special relays or 
magnets where either extreme sensitivity is required 
or where freedom from the variable residual effect of 
hysteresis is necessary. The necessity for high permea- 
bility in the region of moderate flux density, as a requi- 
site for high sensitivity, can be seen by referring to 
Fig. 3. In a high-sensitivity relay the available ampere- 
turns for excitation are relatively small and the point 
C will be close to the origin at point O. Therefore, if 
the design is to work near the optimum with a rela- 
tively small percentage of the total ampere-turns across 
the iron, the magnetization curve in the region OA 
must rise very rapidly. This can only be accomplished 
if the permeability of the iron is very high in this region. 
The low residual effects which can be obtained with 
the use of permalloy also permits an increase in sensi- 
tivity aside from the properties of reducing the residual 
force. This is because it is no longer necessary to pro- 


Residual! Flux Density 
1. 47% Ferronickel Kmax. per sq..in. 


2. High-Silicon Steel ts 
3. Swedish Charcoal Iron LAT 
4. 35% Ferrocobalt | 


49% Ferrocobalt ALS J 
PTT ery TT 
LT LAT IL VL | eee? 
| hy svi | | | 


Coercive Magnetic intensity, 
ampere-turns per inch 


Fig. 15—Demagnetization curves for the five materials 
shown in Fig. 14. At right are force curves showing 
residual force produced with these materials and with 
air gap between pole faces of zero for curve A and of 
0.1% of length of the magnetic circuit for curve B. 


vide a non-magnetic gap at the end of the stroke to 
prevent sticking, which means that for a given stroke 
the overall gap length is reduced and, hence, the re- 
quired magnetomotive force is also reduced. A second- 
ary effect which is also beneficial is that this shorter 
overall gap length reduces the magnetic leakage and 
hence helps to reduce the size of the core necessary. The 
permalloys, however, are not suitable for large work- 
magnets as the saturation density of material is too low. 

In Fig. 14 there is shown a graph which gives the 
tractive effort that can be produced by different ma- 
terials for various values of magnetic intensities in the 
material itself. It is presumed, of course, that the flux 
issues from the magnetized face and goes to the opposite 
magnetized face without any leakage. It is interesting 
to note that ferrocobalt will allow a maximum force 
density 25 per cent in excess of that obtainable from 
iron. At a lower magnetic intensity of 100 ampere-turns 
per in., it is possible to get an increase of almost 75 per 
cent in force by using ferrocobalt instead of pure iron. 

In Fig. 15 there is shown a graph giving the demag- 
netization curve for the various special materials dis- 
cussed in connection with Fig. 14. To the right of the 
figure, force curve A shows the residual force which 
will be produced with these various materials with an 
air gap of zero length between the pole faces. These 
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This small sturdy motor can be 
teadily adapted to a wide range 
of industrial applications. 


A compact motor, particularly suitable 
for computing machines and other 
types of motor-driven office equipment. 


Compactly designed 
turbine...driven by 
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transfer pump motor. 


finest Products. 





Light-weight universal motor 
with efficient spur gear speed 
reducer. 
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GLASS RUN CHANNEL and WEATHERSTRIP 
SECTIONS MADE OF PRE-COATED 


a 
Aa 
CEE 


A manufacturer with nation-wide distrib 
automobile manufacturers, automotive jobWers and glass 
shops uses pre-coated ThomaStrip for autonfotive glass run 
channel and weatherstrip. 

Where parts are not visible after assembly, electro zinc 
coated cold rolled strip steel is used. To gi 
ance where any surface is exposed, zinckoated ThomaStrip, 
pre-coated with black lacquer, has beef adopted. 

The use of ThomaStrip has been Proadened by Thomas 
co-operation with manufacturers whp wish to reduce costs 
and improve their products. Let 
with you. 


improved appear- 


s share our experience 


ELECTRO-COATED ZINC, COPPER, WICKEL, AND BRASS... HOT 
DIPPED TIN AND SOLDER... LACQUER COATED IN COLORS... 
UNCOATED PRECISION STRIP... GARBON AND ALLOY SPECIALTIES 


THE THOMAS STEEL COMPANY 


WARREN . OHIO 
COLD ROLLED STRIP STEEL SPECIALISTS 


residual forces are all relatively high, but fortunately 
in practice it is virtually impossible to obtain an air 
gap of zero length. Force curve B shows the residual 
force that will be produced if an air gap length of 0.1 
per cent of the length of the magnetic circuit is intro- 
duced. This represents about the smallest gap length 
that it is practical to produce. By referring to this curve, 
it will be seen that ferronickel and high-silicon steel 
have tremendous advantages over pure iron and ferro- 
cobalt as regards the reduction of residual force. To 
make this comparison more vivid, the accompanying 
table has been compiled from the data of Fig. 15. 

For use in light magnets and relays, high-silicon stee! 
and ferro-nickel have another advantage which is not 


Residual Force in Various Magnetic Materials 


Residual force, psi 


| 
47% ferronickel. . ots aes | 0.0035 
High-silicon steel 24 | 0.12 
| 


No air gap 


0.1% air gap 


Swedish charcoal iron 0.9 
35% ferrocobalt 3.5 
2% V-49% ferrocobalt 1.9 


apparent from Figs. 14 and 15. This is that they have 
a resistivity substantially higher (of the order of four 
times) than that of iron. This often permits the use of 
solid cores where it would otherwise be necessary to 
laminate these cores when high-speed operation is 
desired. 

Where power consumption is relatively unimportant, 
tremendous gains can be made in the operating char- 
acteristics of both relays and magnets if they are de- 
signed for a relatively high temperature rise. This is 
particularly true if the duty cycle is intermittent and 
advantage can be taken of this intermittency to use a 
relatively high power-input density during the period 
of excitation. The advent of vinyl resin-insulated wires 
makes this type of design more practical than hereto- 
fore. This type of insulation not only permits higher 
temperature rises with safety, but also has far greater 
resistance to abrasion and cracking of the insulation 
with bending than enamel-insulated wires had. This 
latter property permits building many coils without 
paper between layers, thereby permitting a considerable 
gain in space factor. Glass fiber and silicone insulations 
can also be used to advantage. 

If full advantage of the higher possible temperature 
rise and space factor is taken, it is possible to design a 
coil requiring a space much smaller than formerly. 
This results in many secondary advantages other than 
the initial reduction in size made by the reduction of 
the coil space. These advantages are: 

1. A reduction in the length of the magnetic circuit, 
thereby decreasing the ampere-turns required for 
excitation. 

2. The reduction in length of the magnetic circuit 
reduces the magnetic leakage which decreases the re- 
quired cross-section of the core and its diameter, which 
in turn will permit a further reduction in the coil size. 

3. The decrease in dimensions of the magnet will 
decrease its self-inductance and so permit far more 
rapid action. 

4. Reduction in size reduces the inertia of the mov- 
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Pick up Production 


wth Upiform QD Screws 


You can pick up faster than you can pick out! Grab a 


handful of screws, set them, drive them — and grab another 
handful! That’s the sort of pick up you get with Corbin 
Uniform Quality. Never a worry about culls or duds 
because Corbin Screws are quality-checked at every step 

in manufacture. 
Now available in metals, finishes, types and sizes to 


meet your needs. Ask about Corbin Sems. 5.83 


CORBIN SCREW 
DIVISION 


THE AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONN. 
Warehouses: New Britain, New York, Chicago 
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A Mercury Clutch 
Solves Starting Problems 
of Electric Motors 


The first few seconds of the starting period of an electric 
motor are most important. That is when the torque 
requirements are greatest and when a direct-coupled 
motor is the least effective. The Mercury Clutch permits 
the motor to reach its full, effective operating speed 
before the load is applied. A Mercury Clutch means 
trouble-free starting and lowered current demand. Its 
use eliminates blown fuses, flickering lights, and burned- 
out motors. It reduces fire hazards. A Mercury Clutch 
may improve the design and performance of your equip- 
ment. Write for descriptive folder. 


Mercury Clutches are also used to advantage on gasoline 
engines, to provide no-load starting and idling. 


i iia GEL 
AUTOMATIC’ STEEL PRODUCTS, INC 


CANTON OHIO 


Pulp Products Departmen? 


Te a oe ee ee 


Park Avenue New Y a an) ai be 3 ele aie Ole ve. Chicago a 
j ’ a 
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ing parts and so less force is required for acceleration, 
thus increasing the speed response. 

As may be seen, these advantages are cumulative, 
and very often startling results can be produced. How- 
ever, it must be emphasized that this extreme method 
of design is justified only where the duration and fre- 
quency of the excitation cycle is such that the thermal 
‘xapacity of the magnet can be used to limit the tem- 
perature rise in the normal cycle, and where the ap- 
paratus is expendable in the event of a prolonged 
abnormal cycle. 


Machine Produces Complete Radios 
Automatically Three a Minute 
(Continued from page 120) 


point-to-point comparison against a standard. Plates 
which do not conform to the predetermined limits are 
rejected from the conveyor lines, but satisfactory ones 
continue their journey for assembly. 

In addition to the more obvious advantages of this 
conception of design and manufacturing, there are 
further attractions not readily apparent. For exam- 
ple, the number of elements on the insulated plate 
does not affect its cost. Components can be added or 
eliminated without involving costing difficulties. The 
tool producing the molded plate is suitably modified 
or the mask responsible for the resistor network is 
altered and there the matter ends. Wiring mistakes 
just cannot happen in this system, and inspection 
problems cease to be a costly item. By virtue of the 
automatic tests carried out on the plates during proc- 
essing control preceding operations, a very high de- 
gree of uniformity is assured. 

The rate of production is controlled and is capable 
of being instantly adjusted to requirements by simply 
regulating the flow of plates into the plant. Produc- 
tion can continue at a pre-set rate with complete uni- 
formity all around the clock. Electronic control as- 
sures complete safety and, at the same time, main- 
tains maximum economy in consumption of material 
and power. Radio circuits contained in plastic panels 
can be completely protected for tropical conditions. 
Products made by this process are more robust and 
much lighter in weight, thus easing shipping prob- 
lems and increasing pay-load. 

This design conception has been confined, so far, 
to simple circuits and at present no data are available 
on the application of these principles to more ambi- 
tious apparatus. However, it is believed that simple 
receivers such as that described can satisfy a large 
demand which exists for overseas for inexpensive 
radio equipment and which cannot be exploited by 
more orthodox construction methods. 


SPE 1949 Meeting Set 


The 1949 Annual Conference of the Society of Plastics En- 
gineers will be held in Philadelphia during the month of 
January, according to a recent announcement. 

The society has also announced that it has set up a pro- 
fessional grade membership based on 10 years of qualifying 
experience in the plastics industry with appropriate provision 
for degrees in engineering or science. 
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Me W's 
the Natural Beauty of Melals-Wood-HPlastics 





Boston 
Pacific Coast Division: SMITH-DAVIS CO., 10751 Venice Boulevard, Los Angeles 34 
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CLEAR SYNTHETICS that can be flash-baked, slow- 
baked, air-dried — in fact formulated for practically any 
finishing schedule — are available for wood, metals or 
plastics. They enhance the natural surface beauty of a 
product ... form a transparent, haze-free film that is 
flexible, tough, resistant to weather, heat, stains and 
abrasions. Suitable for spray, dip or brush application. 


CLEAR LACQUERS of M&W are well known for their 
uniform water-whiteness and unusually good adhesion 
even to metals ordinarily considered difficult to finish. 


PIONEERS 
IN PROTECTION 





MAAS _ 


15, sMoss. os. Chicago 


Clear Finishes Reveal and Protect 


— 


GLASS 









Show off all the inherent quality and appeal of the mate- 
rial in your product and at the same time give it real 
lasting protection with one of these M&W clear finishes. 


They dry out of dust in a few minutes... harden through- 
out in one hour. With M&W clear lacquers, polished 
metals retain natural color and brilliance .. . take on 
lasting protection against stains, corrosion, weather, cold, 
heat — even cigarette burns. Suitable for spray, dip or 
brush applications. 


Let us help you choose the right clear finish for your 
product, and save you time, expense and experimenta- 
tion. Just contact your nearest M&W representative or 
write directly to auy of the offices listed below. 


... where industry goes with finishing frrotlems 
/ & WALDSTEIN COMPAN 


12; 


NEWARK 4, 


lll. «“) tee Ange am. 24, Calif. 
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JEFFERSON ELECTRIC | 


TRANSFORMERS 


The correctness of design of Jeffer- 
son Electric Transformers has been 
demonstrated and proven over and 
over again during many years of field 
performance. Those who specify Jef- 
ferson know from actual experience 
through the years that they can rely 
on these transformers—in their long- 
life service that assures minimum 
maintenance expense. 


Signal 
Transformer 


Wizard 
Bell-Ringing 
Transformer 


Jefferson Electric Transformers 
represent the accumulated experience 
of 30 years of specialization. They 
are designed by experienced engi- 
neers and produced completely in one 
of America’s finest transformer plants. 


Control 
Transformer 


Step-down  trans- 
formers for con- 
trols, bells, chimes, 
signals, relays and 
miscellaneous low 
voltage. 


Power Circuit 
Transformer 


Provides necessary 115-230 volt current by stepping 
down from the higher circuit of 230-460 volts. Same sizes 
can be furnished with automatic overload Circuit Breaker 
with push button reset, receptacle and off and on switch. 


JEFFERSON ELECTRIC COMPANY 


Bellwood, Illinois 


In Canada: Canadian Jefferson Electric Co., Ltd. 
384 Pape Ave., Toronto, Ont. 


TRANSFORMERS 
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Vulcanized Fibre—Arc Quencher 


and Electrical Insulator 
(Continued from page 107) 


molecules’. In addition, the gases evolved physically 
blow out the ionized arc stream if not completely 
enclosed, or build up the pressure, thereby increasing 
the arcing potential, in pressure-tight enclosures. From 
this it is seen that the arc-quenching properties of 
vulcanized fibre are greater than that indicated by 
the ASTM test procedure even though the evolution 
of neutral gases increases its arc resistance. 

Tests show that the gases generated by fibre under 
an electric arc consist of approximately 50 per cent 
carbon monoxide, 45 per cent hydrogen, and 5 per 
cent mixture of hydrocarbon gases in addition to the 
water vapor. The large percentage of carbon monox- 
ide generated indicates that the carbon formed on 
the surface by the arc actually is combining with the 
oxygen in the cellulosic molecular structure of the 
fibre and escaping as a gas instead of being deposited 
on the surface in sufficient quantities to cause track- 
ing. Hence, the vulcanized fibre does not break down 
under the arc until the material has been depleted of 
its oxidizing gases. In most installations this does 
not occur under the normal arc duration. 

The excellent mechanical and electrical properties 
of vulcanized fibre make it ideal for many electrical 
applications but often the full advantages are not 
realized because the designer does not completely ap- 
preciate the problem of dimensional stability of fibre. 
As shown in Fig. 6, the dimensions of parts fabricated 
from fibre change with the moisture content and the 
percentage changes in thickness, width, and length 
with uniform change in moisture content are not the 
same. Hence, this not only affects the dimensions, 
but on large relatively thin parts, warpage also must 
be considered, 

One basic rule, if followed implicitly, will avoid 
many troubles in the use of fibre as an insulating 
material. Never rely upon fibre for electrical contact 
pressure. If two members of the electrical circuit are 
joined by riveting or by a screw connection and the 
rivet or screw passes through the fibre as well, always 
provide a shoulder on the rivet and a lock-washer 
on the screw. Then thread the two metal members, 
or solder them so that the slight shrinkage of the 
fibre under normal usage will not reduce the contact 
pressure between the metal members and produce a 
potential cause of trouble. If this one simple rule is 
followed and the final design is analyzed with this 
in mind, the excellent mechanical and electrical prop- 
erties of vulcanized fibre can be used to good ad- 
vantage in the design of electrically energized devices. 

The following suppliers of vulcanized fibre as- 
sisted in the preparation of this article: Brandywine 
Fibre Products Co., Wilmington, Del.; Continental- 
Diamond Fibre Co., Newark, Del.; National Vulcan- 
ized Fibre Co., Wilmington; Taylor Fibre Company, 
Norristown, Pa.; and Wilmington Fibre Specialty 
Company, Wilmington. The help of H. A. Birdsall 
of Bell Telephone Laboratories is also acknowledged. 


5 “Vulcanized Fibre in Arc Interrupting Devices” by Gerard A. Albert, 
Modern Plastics, Tuly, 1947. 
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thy-mo-trol 


cuts grinding time 401’ 


says A. F. Moul, vice-president of Samuel C. Rogers & Co.* 
“It provides variable speed for removing and finishing, 
and operating travel speed at any work load within the 
capacity of our new face and knife grinding machine.” 





“IT IMPROVES QUALITY 


. wide speed range gives the right 
speed for every job... speed is always 
Wea Daltile 


Thy-mo-trol provides the advantages of 
d-c power from an a-c supply. Used on a 
wide variety of machines where close speed 
control is desirable. Write for bulletins (listed 
below) on standard drives. Special sizes can 
be built to order. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


GEA-4849, Thy-mo-trol Drive, 14-14 hp 
GEA-4714, Thy-mo-trol Drive, °4-714 hp 
GEA-4847, Thy-mo-trol Drive, 10-30 hp 

















“Buffalo, New York 


THY-MO-TROL DRIVE 






GENERAL @ ELECTRIC 


676-257 
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. AND CUTTERS 


e CLEAN CUTTING 
e PRECISION STRIPPING 




































e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating 
blade principle, unlike ordinary strippers, assuring 
a complete and clean stripping of insulated cover- 
ing with single pull of handle. This engineering 
achievement also insures a permanently precision ad- 
justment to all types of wire and cable in its capac- 
ity range until readjustment is desired. The Model 
S-30C will accommodate all cables up to 3%" dia., 
stripping clean without scratching, marring or in 
any way injuring insulation of internal wires (Mod- 
el S-130) available for cable up to 1” diameter also 
indispensable for stripping parallel wire and heater 
cord. Send Sample res and have your stripping 
| problems engineered by Wenco. j 
Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
. TOOLS * DIES * STAMPINGS *® SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
A eR RR RR A ST RE SR RRSeS SS SSSR 
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iT) eHanufacturing COMPANY®@ 


4628 W. FULLERTON - CHICAGO 39 - PHONE: DiCkens 0777 












































ee 


FOR ALL APPLICATIONS 























Hi-Frequency Motors and Circuits 


for Internal Grinding Machines 
(Continued from page 111) 


will be thinking of much higher wheelhead speeds. 
If we required a wheelhead speed of 240,000 rpm at 
4000 cycles, it would be beyond the range of No. 5 
but would come in the No. 6 group. The voltage at 
this frequency in group No. 6 would be 306 volts. 
With a view toward planning for the future, it might 
be considered advisable to adopt groups Nos. 2-4-6 
for internal grinding applications. 

It has also been suggested that three voltage groups 
are not always sufficient, due to the desirability of ex- 
tending the speeds and consequent frequencies of the 
wheelheads. This is an interesting point and will have 
to be considered in the adoption of uniform voltages. 
It is expected that after a uniform practice is adopted, 
we will all have to make some changes to conform but 
such procedure is not impossible. 

One manufacturer has questioned 440 volts as a 
maximum high voltage for small motor windings of 
this type. He would like to limit the maximum voltage 
to 300 volts, due to winding space factor. As far as is 
known, only this one manufacturer has suggested this 
maximum voltage limit. 


Two-Phase or Three-Phase? 


Now to consider whether the source of high-fre- 
quency power shall be 2 phase or 3 phase. There is a 
difference of opinion on this subject among manufac- 
turers of electrical equipment. Motor windings pre- 
sent no problem but some manufacturers see difficulties 
in the design of induction-type, 3-phase generators 
above 420 cycles, although it is generally agreed that 
below this value 3-phase design is quite practicable. 
All manufacturers do not agree that 3-phase design is 
impracticable above 420 cycles and of four who are 
known to have expressed opinions on the subject, two 
state that 3-phase generators can be built at any fre- 
quency. One has very definite objections to 3-phase 
above 420 cycles and the fourth would prefer to build 
2-phase but would be willing to build either. 

One of the reasons expressed in favor of 2-phase is 
that, due to fewer slots, a 2-phase induction generator 
is easier to build than 3-phase. Also, that inasmuch as 
3-phase design requires an odd number of slots, the 
generator may be more noisy than with an even num- 
ber of slots such as used for 2-phase windings. 

If, in the future, some manufacturer brings out a 
line of electronic frequency converters, suitable for 
industrial applications comparable to those under dis- 
cussion, it is possible that 2-phase units would b: 'ess 
expensive. The reason for this is of course that less 
equipment would be required. The same result might 
be accomplished with 3-phase connected open-delta. 
At present, such commercial equipment seems to be 
very far off and electronic Converters cannot} compete 
on an economic basis with rotating equipment. 

Inasmuch as 3-phase is now the prevailing system 
in industrial applications, it seems that 3-phase should 
be standarized for machine-tool high frequencies. Ex- 
perience has shown that the average electrician who is 
familiar with 3-phase finds himself somewhat con- 
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MARVINOL 


Here’s a new vinyl resin that offers many advantages in 
coating or jackets for wiring. For example: 

MORE STABILITY! Marvinol offers superior stability in 
processing and in end products. High molecular weight 
gives it extra toughness and “dryness”. . . yet it is easy 
to formulate by extruding, injection molding or other 


processes ...is among the most versatile of vinyl resins. 


Wire covering made from Marvinol has greater resist- 
ance to heat and light, greater low temperature flexi- 
bility, may be brilliantly or delicately colored, has less 
heat deformation. Marvinol “coats and jackets” are 
also highly resistant to oils, acids, foods, aging, wear 
and other normally destructive factors. 
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MORE UNIFORMITY! 
Marvinol resins are a development of Martin research 
and Martin’s quarter-century of plastics experience. 
They’re being produced in the world’s most modern 
chemical plant to assure unexcelled uniformity, and pro- 
duction quantities are now available to processors. The 
Glenn L. Martin Company, maker of Marvinol, does 
not compound or fabricate in the plastics field. If you 
make or coat wire, our sales engineers and customer 
service laboratory offer full technical cooperation. If you 
buy or use finished wire, ask your supplier about Mar- 
vinol. Chemicals Division, The Glenn L. Martin 
Company, Baltimore 3, Md. 


Stabilizers Produced by the Chemicals Division of 


N INTERNATIONAL INSTITUTION 
s, Are Made by Martin.” 














KUHN « JACOB 
Custom Molding 


We have not only the equip-| 


ment, but the experience of many 


years to assure you of a compe-| 


tent analysis of your problem and 


an unbiased recommendation. 


TAoane Design to ntehud Prece 
Compression Molding 


— en nsfer Molding 


Kuhn é Jacob 


1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 


CONTACT THE 


K & J 


REPRESENTATIVE 
NEAREST YOU 


S. C. Ullman, 55 W. 42nd St., New York 
Telephone—Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone — Bridgeport 7-4293 
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fused when he has a 2-phase system, whether it be 
three-wire or four-wire. Three-phase generating 
equipment above 420 cycles has already been built, and 
if one manufacturer can do it others can also. There- 
fore, it seems only logical to adopt high-frequency sys- 
tems in line with general industrial practice. 

Regardless of which voltages are most preferred and 
whether circuits should be 2- or 3-phase, it is 
recognized by all concerned with the use and manu- 
facture of high-frequency motors and generators that 
some coordination should be effected at an early date. 
The matter is now being studied by interested machine 
tool and_ electric manufacturers through their 
proper committees. This is a procedure that has 
been previously found to be successful when institut- 
ing standardization measures. 

It is hoped and expected that some common basis 
for circuit characteristics of high-frequency generat- 
ing equipment for use with grinding and other metal- 
cutting machines will ultimately result. 


Conference paper, not intended for publication by American Insti- 
tute of Electrical Engineers. Presented at North Eastern District meet- 
ing, New Haven, Conn., April 28-30, 1948, 


Westinghouse 
research laboratory device simulating the internal design 
of an electron tube. The device consists very thin 
rubber sheet stretched the of a small 
table. Small bronze balls (the size of BB shot) simulate the 
electrons; the hills and valleys in the rubber sheet simulate 
electrical voltage; the odd-shaped wooden blocks represent 
various tube elements, such as grids and electrodes. Suit- 
able arrangement of the contours in the sheet direct an 
“electron” ball and controls its velocity. Measurement of 
the time required for the ball to roll from one part of 
the table to another makes it possible to calculate the 
actual speed of electrons in the tube being designed, The 
wooden reproductions of tube elements can be changed and 
shifted to determine the best design arrangement 


¢@ Not an esoteric pinball machine but a 
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less than a pound! Power ratings range from less than 
1/400th h.p. to 1/20th h.p. Some are uni-directional — 
others are reversible and can be made for continuous or 






intermittent duty. 
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MODEL B—New type 4- 
pole shaded pole fan mo- 
tor made in three standard 
lamination stack thick- 
nesses. Power range is from 
1/100th h.p. to 1/25th h.p. 
Size, 3%” square. Espe- 
cially adapted for fans, it 
will drive a wide. variety 
of mechanical devices and 
is ideal for sound record- 
ers. Full load speed 1550 
R.P.M.—clockwise or count- 
er clockwise rotation—not 
reversible. Made for 115 
volts, 60 cycles—can be 
wound for 50 cycles and 
for other voltages. 


Practical uses for Alliance motors are to power automatic 
controls, switches, valves, motion displays, movie projec- 
tors, vending and business machines, toys, record players, 
and radio tuning devices. The newer Alliance Model A 
and Model B motors are especially built for driving 
fan blades in air circulators, room heaters, hair dryers, 
coolers, and air conditioning appliances. Model B is also 
an excellent power source for sound recorders. 


Alliance Motors pack more motion and automatic action into new products! 









Oy 
ho 


ACTION CONTROLS AIR CIRCULATOR SOUND RECORDERS AIR CONDITIONER BUSINESS MACHINES 


ALLIANCE MANUFACTURING COMPANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 







JUNE 1948 177 





TIME SWITCHES «+ 
Synchronous Self-Starting Motors 
ade OO eee) els 


RITE “7oday FOR CATALOG 


TRL See eee le ke 
where dependable performance is 
Pe 
DIAMOND SEAL for 
DIAMOND QUALITY. 


ELECTRICAL PORCELAIN 
GLAZED OR UNGLAZED 


produced toe your blue prints 
and 


vi Cory Ave., AKRON 14, OHIO 


pnorcl Ail i; 


What Does 


Make a Motor Run? 
(Continued from page 102) 


ual shifting of the flux around the rotor as mechanical 
load is applied. 


Clearing Up Several Points 
H. R. TEAR 


Research Engineer 
Stewart-Warner Corporation 


Picturing a conductor in a slot in a rotating rotor 
or armature as in a very weak field tells only half 
the story. The weak field existing within the slot is 
true as an instantaneous condition. However, the mov- 
ing conductor cuts every line of force in the field in 
passing under a pole. As the armature teeth pass 
across the pole face the lines of force are essentially 
stationary and do not move with the teeth; they only 
move slightly back and forth to become closely 
bunched or widely spaced, depending on the positions 
of the teeth. The action is analogous to the movement 
of air molecules as a sound wave. progresses through 
air. 

The case of a conductor in a slot is practically 
identical to that of an insulated conductor in an en- 
closing tube of magnetic material, moving laterally 
through a magnetic field, which is covered in the 
literature. (See, for example, “Electromagnetic In- 
duction,” S. J. Barnett, AJEE Proceedings, Vol. 
XXXVIIT, p. 1498.) In this case the emf developed 
in the wire is precisely the same as if the tube were 
absent. It follows, then, that the conception of emf, 
as resulting from a conductor cutting lines of force 
applies rigorously to a generator, and the weak-field 
idea is misleading. 

It is equally obvious that motor action on a con- 
ductor imbedded in a slot cannot be explained on the 
same basis. Attraction and repulsion between mag- 
netic poles offer 4 satisfactory explanation and a com- 
pletely adequate one. In this respect the original 
author’s explanaticn was sound. 


Flux Cutting or Flux Inclosure? 


The mechanism of induced voltage—whether due 
to cutting lines of force or to variation in the total 
flux enclosed within the circuit—has long been a sub- 
ject of discussion. Faraday formulated the theory 
based on flux-cutting but Maxwell based his mathe- 
matical development on flux change which he consid- 
ered the more general case. 

Many students of this subject consider the flux- 
cutting conception to be more fundamental. In one 
experiment, Faraday used a symmetrical bar magnet 
rotating about its own axis and touched one lead from 
a galvanometer to the center of one pole and the 
other lead to the surface of the magnet at its middle. 
The galvanometer showed an emf generated in the 
circuit, obviously due to the moving lines of force cut- 
ting the fixed conductor. This experiment represents 
the basic principle of the homopolar generator and 
the only plausible explanation of the phenomenon is 
by the flux-cutting theory. Attempts to explain it by 
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HERE’S AN ANSWER THAT SAVES HEADACHES AND MONEY 


Trouble in the form of metallurgical thought- 
twisters is our daily diet, and believe us, we love 
to get up to our ears in puzzlers that require 
tailor-made Nickel Silver, Phosphor Bronze, or 
Beryllium Copper Alloys. 


Today, many products, from springs to sprinklers, 
are being made better, easier, and more economi- 
cally from Riverside Alloy Metals. 


By strict metallurgical control and the most modern 
production methods Riverside Nickel Silver, Phos- 
phor Bronze and Beryllium Copper are produced to 
meet exacting specifications. Samples of every heat 
of each furnace are carefully analyzed. If the 
composition of a sample does not meet all 


metallurgical and physical specifications, the entire 
heat is remelted. 


No problem involving Riverside Alloys is too large 
or too small for our technical staff to solve. Write 
or call us now and you'll find that we are not only 
willing but eager to help you. Ask for free copies 
of our three catalogs today. 


—— INSIDE RIVERS!IDE——— 
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of our entire staff. 
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the Maxwellian theory of change of flux in the cir- 
cuit require wholly unwarranted and implausible 
assumptions, 

In the writer’s belief the answers to all the ques- 
tions raised in the original article can be summed 
up briefly as follows: 

a. Motor action can most conveniently be explained 
by magnetic attractions and repulsions between the 
pole-faces and the rotor teeth. 

b. Induced voltages in all types of machines—gen- 
erators, transformers or what have you?—are best 
explained and calculated by the flux-cutting theory. 

c. A homopolar machine should be designed for a 
stationary field and a moving conductor. There is 
some doubt as to the possibility of obtaining a rotating 
field flux with a stationary field coil. 

It should be added that homopolar action is still not 
completely understood and presents some aspects not 
fully explained by any accepted theories. This state 
of affairs need not bother the practicing engineer, 
however, since so far as he is concerned the action 
is fully explained by the flux-cutting theory. 


Conductors in Slots and Rotating Magnets 


R. C. ROBINSON 
Electrical Engineer, Electric Specialty Company 


In writing the original article it was my purpose 
to point out certain specific instances in which our 
usual text-book theories of motor and generator opera- 
tion were inadequate or inconsistent. At the, same 
time I avoided mention of the much more numerous 
cases in which our theories seem to be quite satis- 
factory. 

The problem that Mr. Tear mentions of inducing 
voltage in a slotted armature is, I believe, in the latter 
category of phenomena which are satisfactorily ex- 
plained at present. Consequently, no mention of this 
problem was made in the original article. Mr. Tear’s 
explanation by flux-cutting is perfectly valid, as would 
also be an explanation by the flux-linkage law. The 
following considerations may be helpful to some in 
understanding Mr. Tear’s concept of flux-cutting in 
a slotted armature: All of the flux lines must cross 
the slot but, as they do cross, they must be relatively 
far apart since the flux density in the slot is low. In 
order to satisfy these conditions, the flux lines must 
therefore travel across the slot at high speed. Since 
induced voltage is proportional to flux density multi- 
plied by velocity of cutting, the low flux density in 
the slot is compensated for by a high velocity of 
cutting. 

I quite agree with Mr. Tear that attempts to ex- 
plain the operation of a standard homopolar machine 
by the theory of flux linkages re quire “wholly unwar- 
ranted and implausible assumptions.” On the other 
hand, however, how does he explain the operation of 
a transformer by flux-cutting? Any concept of the 
flux lines leaving the iron core and traveling out into 
space each half-cycle seems just as implausible. 

Faraday’s experiment with the rotating bar magnet 
is of considerable importance but it still did not prove 
whether the magnetic field rotates with the magnet 
or always stays fixed in space. If the field rotates 
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| 5,000 ton muscles 


..-that shape steel as 





though it were paper 


@ The man-made monster pictured above is the 
largest mechanical press ever built for automotive 
parts manufacture. You feed it steel blanks, push 
buttons, and in one quick stroke 3,000-ton muscles 
shape the steel into 33-foot-long side rails for the 
frames of the largest busses, trucks and trailers. 
Forty-two and a half feet high, this mighty Clearing 
Machine Corporation press weighs 500 tons! 
Naturally, the V-Belt Drive that actuates the 
press’ power drive mechanism is subjected to severe 
operating conditions. Because Dayton V-Belts are 
built to absorb the stresses and strains of sudden 
stops and starts, uneven loads and shock loads, 
they were chosen for the drive. Scientifically de- 
signed, Dayton V-Belts flex easily around pulleys 
without heating, yet provide maximum cross- 
sectional rigidity. Built with the super strength of 
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These 12 Dayton V - Belts put power 
in this giant machine. Power drive 
is near top rear of machine. 





Raytex Fortified Cords, they give top service under 
the most grueling conditions. 

The ability of Dayton V-Belt Drives to operate 
in excess of standard requirements under all oper- 
ating conditions . . . unaffected by oil, heat, dust 
or liquids . . .is one of many reasons why more and 
more industrial designers consistently specify 
Dayton V-Belts for original equipment. A Dayton 
power transmission specialist is ready to help you. 
For additional information write The Dayton Rubber 
Company, Dayton, Ohio. 


INDUSTRIAL DESIGNERS! 


All standard Dayton V-Belts have the extra strength of 
Raytex Fortified Cords ...Dayton’s specially processed 
Rayon cords that make possible minimum stretch, maximum 
strength and longer life. er the complete story, write today 
for Booklet A-469. 
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with the magnet tize voltage will be induced in the 
wires of the external circuit while if the field stays 
stationary the voltage will be induced in the radial 
fibers of the magnet. By electrostatic measurements 


A cylindrical magnet ro- 
tating about its own axis, 
with a conductor AB at- 
tached to its surface and 
turning with the magnet. 
Current is induced if the 
moving conductor cuts 
across a stationary mag- 
netic field. Is the field 
from a rotating magnet 
itself stationary? 


subsequent experimenters have proven that when the 
magnet alone is rotated there is no voltage induced 
in the wire from A to B but when the two are rotated 
together, there is a voltage induced from A to B. This 
furnishes conclusive proof that the magnetic field will 
not rotate with the magnet but always stays fixed in 
space. 

Mr. Tear is therefore quite right in saying that 
there cannot be a rotation of the field flux in the 
“impossible” homopolar machines previously described. 
It was because of this that, in the original article, I 
suggested the homopolar as a motor rather than as a 
generator. It seemed to me that the possibility of 
generator action could be summarily disposed of on 
the basis of the above experiments but that our stand- 
ard theories do not satisfactorily explain its inability 
to function as a motor. 


Some Questions and Suggestions 
By the Editors 


The engineer-discussers seem to agree that the most 
satisfactory explanation of motor action is that based 
upon the concept of mechanical forces resulting from 
magnetic attractions and repulsions between iron parts 
of rotor and stator. Textbook explanations, on the 
other hand, almost completely neglect this aspect and 
designers use short-cut methods which certainly are 
convenient and effective but do not have the appear- 
ance of reality and truthfulness which appeals to an 
engineering mind. 

It would be entirely possible to develop a theory 
of d-c motor operation using an analogy of a ratchet. 
Imagine a ratchet wheel on the motor shaft, with each 
tooth subtending the same angle from the center of 
the shaft as does one commutator bar. Suppose the 
brushes to have minimum width. Then current through 
a set of commutator bars and the rotor winding sets 
up magnetic attractions with the stationary field of 
the motor. By so placing the brushes that the axes 
of the magnetic flux from the rotor and of the motor 
field are not quite in line, a tangential force is exerted 
and the rotor is caused to turn. This is analogous 
to a force applied at the end of a lever, fulcrumed at 
the center of the shaft, and carrying a pawl which 
engages the teeth of the ratchet wheel mentioned above. 
When rotation of the commutator brings the very nar- 
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Weco Collector Rings are made in all sizes 
to carry currents of 5 to 200 amperes. Two to 
twelve rings can be furnished on one stub com- 
plete with brush holders, brushes, studs for sup- 
porting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and 
insulation bushing on the opposite end. The 
brush holders carrying the current are made of 
brass. The collector rings are made of hard 


bronze material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited num- 
ber of standard types are available. Send us 
your blueprints and we will design for you the 


collector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1626-20 VINE ST. CINCINNATI 10, OHIO 


row brush to the edge of one commutator bar and 
infringing upon the edge of the next, current in the 
armature windings is switched thereby to new paths 
which set up magnetic attractions again at the original 
angle with the axis of the stator field, full torque is 
re-established, and a fresh impulse keeps the rotor 
turning through another small angle. This is all anal- 
ogous to the intermittent force on the ratchet lever 
and the return stroke of the lever to its original posi- 
tion, in synchronism with the passage of each com- 
mutator bar under a brush. 

With such a concept, magnetic attraction could be 
reduced to torque and, with speed, to horsepower. A 
complete theory and design procedure could be devel- 
oped thereon. It might not be convenient, but it would 
obviously appeal to engineers who apparently do not 
accept such devices as an inherent desire on the part 
of a motor to build up a counter emf as an explana- 
tion of physical action. 


Theory of Homopolar Machines 


Whether the magnetic-mechanical concept applied 
above to a d-c motor could also be made to fit the 
induction motor is a fair question. It probably could, 
but it might become complicated. (Note—Are not 
current explanations of the principles of operation of 
an induction motor, including the circle diagram, com- 
plicated?) The magnetic-mechanical concept does fit 
ihe homopolar machine very well, especially if its 
action as a motor is considered. Here it is essential 
that the path of current across the disk of the rotor 
be offset from the stator field so as to produce a torque. 
It is also necessary to substitute for the magnetic at- 
tractions of iron to iron, the electromagnetic forces 
acting upon a single conductor crossing a magnetic 
field. The explanation is otherwise identical with the 
ratchet idea of a wound d-c rotor, with the width of 
the commutator bars approaching zero, so that the 
movement of the bar carrying the ratchet-pawl be- 
comes infinitesimal and the torque is continuous. 

This idea of an offset position, or angular displace- 
ment, of the magnetic axis of the rotor from that of 
the stator is fundamental in all d-c motor concepts. 
[In a conventional machine it is achieved by shifting 
the brushes. It is possible to shift the brushes to a 
point where the axis of the armature magnetism coin- 
cides with that of the field and there is no torque. The 
machine is then exactly like two bar magnets placed 
end-to-end in a position of maximum attraction and 
with no torque or possibility of further movement. 
This was the trouble with the homopolar machine in 
Fig. 1 in Mr. Robinson’s original article, page 110. 
I:LECTRICAL MANUFACTURING, January, 1948. All of 
these comments are based upon a magnetic-mechanical 
concept of motor operation. 

One other suggestion and the editors will return 
to their editing. There seems to be no reason for 
hesitating to accept the flux-cutting theory because it 
suggests new concepts when applied to a transformer. 
We know that light from a lamp, heat from any 
source, and electromagnetic waves from a radio trans- 
mitting station pass outward and travel, theoretically 
forever, actually until dissipated. Why not accept a 
similar explanation of the pulsating magnetic field in 
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a transformer’ Suppose the lines of force are merely 
gathered in from “the field” (page Mr. Einstein) each 
half-cycle as the current increases in the primary and 
are released to go back into the external field as the 
current is reduced to zero. The flux then cuts every 
secondary conductor, which enables us to “explain’’ 
transformer action. 

But let’s take one further step. As we increase the 
frequency of electrical circuits we become aware of 
radiation and at ultrahigh frequencies we know we 
are dealing with a very close relative of our old friend, 
light. If it is merely a difference of frequency or 
wave-length, why not recognize that there are 60-cycle 
waves which radiate outward from every generator 
and transformer? We know there are electromagnetic 
characteristics of all such waves—even those of light. 
Does it not, then, seem reasonable to suppose that the 
flux changes in a transformer core affect the outer 

; “field,” that this comes about because the flux in the 

Low cost, dependable units for por- / / iron of the core is not “created” but is merely concen- 

ee aes ly trated, and that these pulsations of successive con- 
are available for AC power units up) | centrations set up waves: 

to 3000 KW and DC units up to | / It is suggested that a good physicist could tie this 

—_— | all up with modern theory and ar he engineers’ 

i all up with modern theory and answer the engineers 
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x trols the inside diameter to assure a proper press fit of 
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service intended for the part. 

Our engineers have had extensive experience in the 
application of ceramic parts, and will be glad to consult 
with you on your problems and requirements. 


- ‘aa 
Sly KOEF CERAMIC AND MANUFACTURING CO. 
LATROBE, PENNSYLVANIA 


Cable Address: Stupakoff, Latrobe, Pa. 
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Out on a limb 
because of shortages ? 


Call on Air Express. It’s the best and fastest 
way to get supplies, parts and equipment. 
This super-speedy service is a round-the- 
clock proposition, speeding your shipment via 
Scheduled Airlines—offering you pick-up and 
delivery at no extra cost. 

Air Express rates are surprisingly low. Use 
its speed regularly to clip whole days off ship- 
ping time, and keep your business running in 
high gear. 


Specify Air Express-Worlds fastest Shipping Service 
—_—————— 
eLow rates—special pick-up and delivery in prin- 
cipal U.S. towns and cities at no extra cost. 

e Moves on all flights of all Scheduled Airlines. 
e Air-rail between 22,000 off-airline offices. 
True case history: Tulsa, Oklahoma, factory regularly 
gets machine replacement parts by Air Express. 
Keeps production moving. Typical shipment (25 
Ibs.) left Milwaukee at 10:10 a.m., delivered Tulsa 
6:40 P.M. same day. 655 miles, Air Express charge 
$5.37. Any distance similarly inexpensive. Phone 
local Air Express Division, Railway Express Agency, 
for fast shipping action. 


Rores include pick-wp and delivery door 
to door in al! principal towns ond cities 


B, 
AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE u.s. 
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The “AN” Nomenclature System 
—How It Works 


(Continued from page 126) 


application is for gun directing, or gun laying, as it is 
also called. The number “1” indicates that it is the 
first ground radar gun-directing set to which AN 
nomenclature was assigned. The AN/TRC-5 and 
AN/TRC-6 are transportable radio communication 
sets (microwave radio-relay equipments in this in- 
stance ). 

In addition, nomenclatures assigned to equipments 
of which the design has been completely detailed by a 
government laboratory and where procurement is 
based on model or performance-type specifications, 
will include parentheses in the basic nomenclature. 
The parentheses nomenclature [e.g., radar set AN/ 
MPG-1( )] covers the general design of the equip- 
ment, and is not intended to designate any specific 
manufactured item. The various productions, on the 
other hand, are represented by dropping the paren 
theses and denoting equipments with the nomenclature 
followed by an issue letter. The first three contracts 
for the referenced equipment might, for example, be 
identified by type numbers AN/MPG-1, AN/MGP- 
1A, and AN/MPG-1B, if the equipments produced on 
these contracts so differed in construction as to make 
any replaceable parts non-interchangeable. On the 
other hand, if equipments produced on the three con- 
tracts are identical, even though manufactured by sep 
arate contractors, all will be designated AN/MPG-1. 

Where detailed government drawings are available 
for use in production contracts, or where the nature 
of the equipment is such that no part will normally be 
replaced in the field, the nomenclature will generally 
not include the parentheses. 


Composition of Type Numbers 


The type number for a major component of a set 
consists of one or two letters—called a component in- 
dicator—and a number, followed by a slant bar (soli 
dus) and a basic indicator, the slant bar in this in- 
stance indicating that the item is a part of, or used 
with, a specific set. For example, MD-36/MPG-1. 
Reference to Table II shows that “MD” is the con 
ponent indicator for a modulator. “MPG-1” shows 
that this modulator is part of the AN/MPG-1. Simi- 
larly, AB-30/MPG-1 is the antenna tower for this 
radar set; CU-62/MPG-1, a directional coupler; T- 
92/MPG-1, a transmitter; and R-115/MPG-1, a re- 
ceiver. MX-295/MPG-1 is an antenna heater as- 
sembly. If, however, any of these components should 
later be employed as part of a set other than the AN/ 
MPG-1, the type number would not be changed, but 
would continue to reflect the original equipment for 
which the item was developed. 

The type number for a major unit which is not part 
of a specific set, or for a group of items which do not 
constitute a complete operating set, consists of a com 
ponent indicator and a number followed by a slant bar 
and a basic indicator. The basic indicator is similar 
to that used for a complete set and indicates the gen- 
eral installation, type of equipment, and purpose for 
which the unit or units are used, or as much of this 
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You know how much eye-appeal means these days— 
whether your product is a boudoir item or a machine 
tool. And you know how much more appearance means 
when it tells a story of durability. That’s the kind of 
double-sales punch you get when your product dis- 
plays a smart, tough Flamenol cord — built to sell, 
built to last. 


General Electric Flamenol rip cords for light-duty 
appliances, and Flamenol portable cords for medium- 
and heavy-duty items, have a tough thermoplastic 
jacket that resists water, oils, acids, alkalies, and sun- 
light. Its glossy finish can be cleaned with a damp cloth 
—looks new, stays tough for years. 


*Trade-mark Reg. U. S. Pat. Off 
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need TOUGH, GOOD-LOOKING FLAMENOL* CORDS 


Why not look into Flamenol cords as sales-builders for 
your products? For a free, all-inclusive catalog on 
cords, simply fill out the coupon and mail it to us. 
For detailed information, write to Section W2-422, 


General Electric Company, Bridgeport 2, Connecticut. 


eS 
EF Section W2-622 

I General Electric Company 

Bridgeport 2, Connecticut 

g Please send me the new, free catalog, BUILDING WIRES, 
f CABLES AND CORDS for every purpose. 

i 

i Nes ices ouindbeaeVeewew sate cae 3 aan baw cere 

; I a ee ies dna rah aca we are a aie Sew dw @ alee ww ack amrerre Oe 

a Sa Sch cee aes Cee eer eaad Zone ... State 















TYPE “*L” 
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Comar has the engineering and manufacturing facilities to supply relays to 
meet your most exacting requirements. Precision made to high standards to 
give maximum efficiency at lowest cost. Send specifications for our 
recommendations and prices. No obligation. 


COMAR ELECTRIC CO. 


MANUFACTURERS OF ELECTRICAL CONTROL DEVICES 
LMONT AVENUE - CHICAGO 18, ILLINOIS 


TRANSFORMERS «+ COILS 


SLASH FASTENING COSTS 


on nut and bolt 
assemblies 
with 


SELF-LOCKING 


Sah 


On most light assemblies, a sin- 
gle “Palnut” replaces common 
nut and washers. You reduce 
material and labor costs—cut 
assembly time—save space and 
weight, while gaining the secur- 
ity of “Palnut” double-locking 

© Low in cost action. Send details of fasten- 

* Vibration-proof ing problem, for samples of 

* Speedy assembly with “Palnuts”. Ask for literature 

hand or power drivers ‘ . 

© Small spoce on entire line. 

© Light weight 

* Many ter for vow | THE PALNUT COMPANY 

65 Cordier Street 
Irvington 11, New Jersey 


information as applies. Thus, switchboard SB-1/TT 
is a transportable switchboard for general ground use. 
“SB” is the component indicator for a switchboard 
and “TT” indicates that it is ground transportabk 
telephone equipment. As another example, microphone 
amplifying equipment AM-1/URC comprises an am- 
plifier with cords, plugs, tubes, mountings, etc., for 
amplifying the output of low-level microphones whe: 
pre-amplification is required. “AM” is the component 
indicator for amplifiers and “URC” indicates that this 
assembly is suitable for general-utility radio-communi 
cations applications. 

In those instances where a component is used with 
several sets, only so much of the basic nomenclature 
following the slant bar is used as will indicate the 
extent of its use. As an example, assume an item ot 
test equipment is designed for general radar use. Such 
an item might be designated as oscilloscope TS 
108/UP. Another item, designed for use with the 
AN/MPG-1, might be called oscilloscope TS 
210/MPG-1. 

Adding a letter “T” to the basic nomenclature in 
dicates trainer equipment, which simulates actual op 
erating conditions for teaching operating personnel in 
the function and use of Signal Corps equipment. Thus, 
a trainer for specific use with the AN/MPG-1 might 
be designated radar trainer AN/MPG-1T1. A trainer 
for general instruction in the use of radar gun-direct- 
ing equipment, on the other hand, might be simpl) 
radar trainer AN/UPG-T1. 

Maintenance, test, and tool assemblies for general 
tactical use, for which military requirements and 
characteristics have been determined, are considered 
“sets” and designated accordingly, as for example, test 
set AN/MPM-3. 

AN nomenclature is not assigned to commercially 
cataloged articles, unless the assignment will aid mili 
tary identification. Nor is the system applied to small 
parts such as capacitors and resistors. 

While the AN system has proved its value, it is by 
no means frozen. Minor modifications are being made, 
and will continue to be made by the Joint Army-Navy 
Nomenclature Committee, as continuing peacetime 
study of nomenclature problems reveals simpler, bette: 
methods which will speed up military supply opera 
tions. 


¢¢This is a shock and fire-resistant lighting fixture housing 
two 20-watt fluorescent lamps and having curved sides made 
of glass-melamine Micarta—a translucent glass plastic. The 
fixture directs light downward to the place of work and also 
permits sufficient indirect light to escape through the glass- 
plastic sides to provide general illumination without glare. 
The unit was designed and built by Westinghouse to provide 
good lighting aboard naval ships and to withstand 2,000 ft-!b 
of shock impact and extra2me heat. Even when enveloped in 
fire, the plastic-glass produces chiefly nitrogen—an inert 9% 
that smothers flames. 
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6 WAYS TO 
COMPLETE 


THE STATEMENT— 


UREZ phenolic plastics have a spread 
of properties that make them ideal for 
unlimited industrial and resale products. 
Some are shown in these six highly success- 
ful applications. Each of them is unrelated to 
the others in the combination of mechanical, 
electrical, and chemical values the manufact- 
urer required. One or more of these mate- 
rials may well match your needs today. 


Our continuing plant expansion, perfected 
quality controls, and enlarged testing facil- 
ities are reflected in the increasing use of 
Durez for improved, redesigned, or all-new 
products. If you want to know what other 
manufacturers are accomplishing with Durez, 
let us send you Durez Plastics News each 
month without charge. 


Durez Plastics & Chemicals, Inc., 136 Walck 
Road, North Tonawanda, N. Y. 


“Our products need...” 
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LOW-COST PRODUCTION Excellent moldability is 
a cost-reducing characteristic of all Durez compounds. 
Here a general-purpose compound with every requisite 

. light weight, self-insulation, and attractive surface 
lustre ... is used for a one-piece radio housing. 


ELECTRICAL STRENGTH Automotive distributor caps 
are among the many applications requiring the high elec- 
trical resistance of this Durez group. 


IMPACT STRENGTH In heavy-duty industrial appli- 
cations such as telephones, camera cases, and machine 
parts, Durez combines mechanical strength with excellent 
wear resistance. 


HEAT RESISTANCE Use of Durez for welding-gun 
housings demonstrates the efficacy of the heat-resistant 
phenolic compounds. 


CHEMICAL RESISTANCE High resistance to alcohol, 
solvents, and many other chemicals makes certain types of 
Durez best for closures and other packaging applications. 


SPECIAL PROPERTIES Success in rayon processing 
equipment parts, acid pump impellers, automotive water 
pumps, and marine pump housings suggests consideration 
of Durez wherever special properties are needed. 






PHENOLIC PLASTICS that fit the job 


























LOW-COST PRODUCTION 





. IMPACT STRENGTH 
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Open Blade Snap-Action Switches 


Underwriters’ Laboratories, Inc. 
Inspected 15 Amps. 125 Volts 
or 714 Amps. 250 Volts A.C. 


Small Single Pole 
Open Blade 


Yes, we repeat—these ACRO 
Open Blade Switches now carry 
Underwriters’ Laboratories, Inc., 
rating. The exceptionally fast 
Snap-Action of the patented 
ACRO Rolling Spring gives you 
freedom from burning contacts, 
more positive action and longer 
life. This switch, already used in 
hundreds of applications, has 
been designed to give the large 
volume user all the advantages 
of positive Snap-Action at low 
cost. Furnished with terminals at 
side or rear. Can be made with 
many variations in operating 
characteristics as well as form 
and length of blade. 


Large Single 
Pole Open Blade 


The larger single pole Open 
Blade Switch shown here, carries 
the same ratings as the small 
switch, but is of more rugged 
construction. Built with extra 
large contacts to assure extra- 
ordinary long life on applica- 
tions where the continuous load 
is close to the rated load. Also 
built with the exclusive ACRO 
Rolling Spring principle for pos- 
itive action and long, trouble- 
free life. Available with termi- 
nals at rear only, as illustrated. 


Specifications for Both Models—Main blades of tem- 
pered spring steel.Rolling spring of beryllium copper. 
Contacts of fine silver. Switch locked together by two 
6-32 screws. Furnished with either return type or set 
type action. For quick response, send operating de- 
tails of your applications. 


THE ACRO ELECTRIC COMPANY 


1317 superior AVENUE CLEVELAND, OHIO 





Variable Speed Controls 
Highlight Machine Tool Forum 


(Continued from page 97) 


motive Committee, in its meeting of March 30, 1948 
specified that fittings shall be threaded. Mr. Wigton 
said his group has strenuously objected to this part of 
the specification as being unworkable in a great num 
ber of cases. At the meeting held on April 13, it was 
found that the Automotive Group had two ideas behind 
this requirement, namely; (a) to keep out dirt and oil 
and (b) to provide a conduit assembly that would not 
become loose at the fittings. The following paragraph 
has been proposed to meet their requirements : 

4.6.8 All conduits shall be securely held in 
place and supported at each end. Where 
threadless fittings must be used, due to diff- 
culties in assembly, conduit must be so fas- 
tened to the machine that it cannot be acci- 
dentally pulled out of the fitting. 

The changes just covered represent the major re 
visions proposed up to the present date. Mr. Wigton 
expressed the hope that after the September 2-3 meet- 
ing with all the groups, a new, clearer, more con 
venient set of Standards will be made available, 


Design for Production Efficiency 


After reviewing the world situation and general 
economic considerations, Myron S. Curtis, assistant 
director of engineering, Warner & Swasey Company, 
launched into a critical discussion of the broad aspects 
of a few of the principal developments which have 
been, or are being, worked out for increased produc- 
tion. 

Americans are liable to go overboard with their 
enthusiasm. The proponents of hydraulics, for ex- 
ample, have a great deal of difficulty in seeing anything 
good in electrical or mechanical motions. The elec- 
trical engineers put forth electronics in one form or 
another as being the solution of all our problems. 
Without enthusiasm, there would be little, if any, 
progress. But there is a danger in being so enthusi- 
astic about a particular solution to a problem that one 
loses sight of the over-all problem. 

The productive capacity of any machine tool is 
controlled by two major factors. These are: machin- 
ing time and handling time, which includes the time 
required to load and unload the workpiece, to change 
speeds, bring the tools into position, etc. If machin 
ing time alone was continually decreased, the handling 
time would soon be so far out of proportion that any 
further decrease in machining time would result in 
only a slight improvement in productive capacity. In 
many cases, the floor-to-floor time is actually increased 
by trying to machine at some theoretical high speed 
Mr. Curtis contended. 

Most turning jobs require the starting, stopping, an: 
sometimes the reversal of the spindle. This conditio1 
brings to light certain limitations of electrical equip 
ment: The pull-out torque of standard induction mo 
tors is often too low to permit rapid machine accelera 
tion and reversal with conventional clutches, with re 
sulting stalling of the motor and tripping of the over 
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Seed Bock No Wthdeh 
— Color Srey — 


Name of Dog _ Forever Silver __ 
Bewed 


ea aS PEDIGREE CERTIFICATE |@ 
3 THE AMERICAN KENNEL CLUB _J) 


You buy with 
confidence when you 
see the Pedigree . . « 


and ta Boxes! 





CONFIDENCE IN Qua//Ty 
CONFIDENCE IN S@/WICE 
CONFIDENCE IN 14? FOYE 


THE WEIMARANER — a rare and selective breed of dog originated by the 
nobles in the Court of Weimar, Germany, more than 135 years ago. 
Marvelous all-around hunting dogs and retrievers. 








Yes, Union corrugated containers are pedigreed 
stock. They are made from 100% virgin Kraft, in the 
largest pulp-to-container plant in the world. Every 
production step is checked by a single management. 
And four modern box plants, strategically located, 
are ready to service rush orders. 


Since 1872 Union has been a leader in engineering, 
designing, and producing paper packaging. Ten years 
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UNION Corrugated Containers 


UNION BAG & Poper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7,N. Y. 
Corrugated Container Plants: SAVANNAH, GA. + CHICAGO, ILL. « TRENTON, N. J. + JAMESTOWN, N. C. Highland Container Co., inc. 


ago, Kraft container board was added to the line and 
in a short time Union became one of the nation’s 
larger producers in this field, too. 


Now Union container board is going into Union’s 
own corrugated containers, identified by the famous 
Union shield. This shield on a corrugated container 
is a mark of consistent quality, consistent service, and 
always fair price. 
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HEAT RESISTANT WIRES FOR EVERY APPLICATION ... 


APPLIANCE 
MANUFACTURERS 
WHO NEED: 


A. Lead wire for Toasters, waffle 
irons, table stoves, etc. 


ASBESTOS LEAD 
& FIXTURE WIRE 


INSULATED 
RESISTANCE WIRE 


FIBERGLAS — 
INSULATED WIRE 


. Heating element or units for pads, 
toys, curling irons, heat sealers, 
etc. 

. Line dropping cord for radios, 
therapeutic instruments, special 
devices, etc. 


. Special heat resisting wire for any 
application ... 


Let Lewts 
Butld The Wire For You 


Send your electronic control, communications or appliance wir- 


ing specifications for a recommended solution by our engineers. 


mea iat ti lem ees 


NAUGATUCK CONNECTICUT 


Rogan Offers a Wide Variety of Stock Molded 


ins ina ata I TRE TTS 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK. BLVD. 


ROGAN BROTHERS | ‘hicaco is, itinois 
Compression Molders and Branders of Plastics 


WIRE TO ANY © +4) 
SPECIFICATIONS 





load relays. In order to solve these acceleration prob- 
lems, resort is made to use of flywheels, or torque- 
limiting or smooth-acting clutches. This latter takes 
the load off the motor, but the heat dissipated by such 
clutches may have serious effects on the operation of 
the machine. 

In machines directly motor-driven without clutches, 
starting and plug stopping impose severe heating prob- 
lems on the motor. In addition, the motor accelerating 
and decelerating torques dictate lower spindle speeds. 
For many short machining cycles, the length of time 
to start, stop and reverse require a compromise on 
machining speeds. For example, one lathe user had a 
die-cast gear which he wished to machine at 1500 rpm 
and to tap at 500 rpm. Due to the extra time required 
to accelerate and decelerate the spindle at 1500 rpm 
over that required at 1000 rpm, 10 percent in floor-to- 
floor time was saved by machining at 1000 rpm and 
tapping at 500 rpm. 


Speeds and Cutting Rates 


Warner & Swasey Company has for some time con- 
ducted a research program on the extent and limita- 
tions of practical carbide tool applications that has 
yielded much valuable information about the inter- 
relationship between cutting speed, feed per revolu- 
tion, depth of cut, rate of metal removed in cubic 
inches per minute and cutter life. The main conclu- 
sion is that in the interest of longer cutter life, when- 
ever there is a choice of the combination of speeds, 
feeds and depth of cut which can be used for the given 
rate of metal removal, the first choice should be in 
favor of the heavy depth of cut, the second choice 
should be for heavy feeds, and the third choice should 
be for high speed. Excessive speed is the great enemy 
of cutter life. Mr. Curtis also believes that there is 
too much enthusiasm for high horsepower. Machine 
life, down time for adjustments and repairs, and down 
time for changing tools all must be taken into con- 
sideration in obtaining the highest production effi- 
ciency. 

The important part of machine tool design lies in 
the intermediary mechanism between the primary drive 
of the machine and the final application of that drive 
to the business of metal removal. Any improvement 
in that mechanism must have as its object not only in- 
creased production, but increased efficiency of produc- 
tion, including such factors as reliability and long life, 
ease of servicing, and cost of machine. 

Much time and money, for example, have been 
spent in trying to develop a spindle drive of infinite 
speed range. Some are mechanical, some hydraulic, 


and some electrical, but they all are expensive, com- 


plicated and bulky, and do not quite fill the bill, Mr. 
Curtis stated. He admitted that there are jobs de- 
manding smooth acceleration of load, precise or in- 
finitely adjustable speed control with wide speed range, 
where primary cost is a minor factor. Also that if the 
spindle can be run at the exact speed required by the 
material and tool, metal can be removed faster. [J}ut 
on long production runs, the exact speed can usually 
be obtained by special gears or pulleys. For short 1un 
jobs, exact speed is not the major consideration. 
At the Machine Tool Show, Warner & Swasey had 
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1 —The HIGH SPEED LATCH operates with minimum 
friction and maximum speed. It functions only under 
overload or short circuit conditions, but it does that 
even if the handle is held in the "ON" position during 
overload. The rotation of the latch releases contacts 
which are under heavy spring pressure. 


2—The HIGH SPEED BLOWOUT, through magnetic 
action, gives instant arc interruption. The blowout 
contacts are separated from each other by means of 
individual arcing chambers. The higher the current, 
the greater is the quenching effect, due to the inten- 
sification of the magnetic field. 


3—The MAGNETIC-HYDRAULIC TIME DELAY re- 

tards the trip unit in time inverse to the magnitude 

of the current, allowing passage of inrush currents, 

but causing instantaneous breaking of the circuit on 
excessive overload or short circuit. 


| ESTABLISHED. 1888 
99 PLUM STREET 
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4 SOCKETS ~\_ 


Jones Series 300 illustrated. 2 30°-A8 
P-306-CCT Small Plugs & Sockets for 1001 = Angle Brackets. 
Plug, Cable Clamp Uses. Cap or panel mounting. 


in Cap. 


e@ Knife-switch socket contacts 
phosphor bronze, cadmium 
plated. 

e Bar type Plug contacts brass, 
cadmium plated, with cross sec- 
tion of 5/32” by 3/64”. 

@ Insulation molded bakelite. 
@ All Plugs and Sockets polarized. 


© Metal Caps, with formed 
fibre linings. 


@ Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 
permit. 


Ask for Jones Catalog No. 16 showing complete line of Electrical Con- 
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 
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2460 W. GEORGE ST 


CHICAGO 18, ILL. 


BELLS 


FOR ALL 
APPLICATIONS 


a 


Single stroke 

Bells for multiple 

or series circuits. 

Vibrating Bells for op- 

eration in multiple only. 4” 

to 20” sizes, indoor and out- 

door. 

Special tone Signals: musical and 

soft tone Bells, Chimes, Cow 

Gongs, Tapsounders, Buzzers, 
Horns and Whistles. 

Also contactless vibrating and ex- 
plosion-proof Bells. 


WRITE FOR 
32-PAGE 
CATALOG 
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three ram-type turret lathes set up on the same wor! 
so a direct comparison could be made: one standard 
geared head, one four-speed automatic head with ele 
tric control, and one with electronic drive. It was 
found that the application of electric control whereby 
various handling operations such as effecting spindle 
speed changes, etc., are done automatically instead of 
manually increased the production efficiency of the ma- 
chine from 30 percent up. This is against an added 
increase in production efficiency of from 3 to 10 per- 
cent by having the exact cutting speed. While the 
electronic drive is remarkable in action and its con- 
trol intriguing, until it can be sold for less money, its 
application is limited, Mr. Curtis maintained. 

These various machine functions can be accom- 
plished mechanically, electrically or hydraulically, or 
a combination of methods. The honest proponents of 
each method agree that no one is best for all functions 
although machine tool designers in general agree that 
if equal results can be obtained by mechanical means, 
the latter should be used. This leaves a wide field 
for hydraulic and electrical applications, although there 
is a growing tendency to use a combination of meth- 
ods, taking advantage of the good qualities of each. 
Mr. Curtis cited an example of the W & S model 1AC 
single spindle automatic. The feed is controlled by 
electric clutches as this method is by far the simplest 
when low velocities and light torque loads are encoun- 
tered. But electric clutches were not satisfactory for 
the spindle, with its high torque and greater velocity. 
Mechanical clutches had the disadvantages of neces- 
sity of adjustment and difficulty of operation, so hy- 
draulic clutches were chosen, controlled by solenoid- 
operated valves. Similarly, the cross slides are me- 
chanically operated, but electrically controlled. 

In closing Mr. Curtis reiterated that developments 
and improvements in machine tools are valuable only 
as they increase the efficiency of production. The most 
ingenious and beautiful design is worthless if it does 
not add to our productive capacity, since the only way 
wealth can be created is by production. 


* * Design Stresses for 
Beryllium-Copper—Discussion 


Following the publication in the March, 1948, issue 
of ELectricaL MANUFACTURING of an article on “De 


sign Stresses for Beryllium-Copper Parts,” by Robert 


W. Carson, the following communication was received 
from George R. Gohn of Bell Telephone Labora 
tories, Inc., who is chairman of the Special Task 
Group of Subcommittee A-1, ASTM Committee B-5 
on Specifications for Electrolytic Copper Wire Bars, 
Ce. 

‘While the recent article by Robert W. Carson on 
“Design Stresses for Beryllium Copper Parts’ con 
tains a considerable amount of useful information with 
respect to beryllium-copper alloys, some of the data 
are presented in such a manner as to mislead 
reader, 

“Table I indicates the characteristic properties 0! 
three commercial beryllium-copper alloys. The first 01 
these is a special grade beryllium-copper alloy 
taining 1.90 to 2.15 per cent beryllium with 0.20 pct 
cent minimum nickel and cobalt, and 0.60 per c 
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‘THE Mass Spectrometer, which has played vital roles in the discovery of 
U-235 and its subsequent applications in fields of atomic energy and cancer 
research, is one of the most important measuring instruments of the modern 
age. Its ability to crack molecules and then sort them according to mass makes 
it unique for analytical purposes. 
Materials entering into its construction must be superlatively stable, assuring 
the highest degree of accuracy at all times, and retain their characteristics 
unfailingly throughout a long life of trouble-free service. 


ia “nie Specifications for the metal used in the Ionization Source and Collector System 

5 Jonization Source typify the super-critical requirements that have to be met. The metal must be: 

(a) non-magnetic (i.e. remain unmagnetized in the presence of the 
powerful magnet used in the Mass Spectrometer) ; 


(b) able to withstand temperatures of approximately 665°F. in a 
vacuum of 10-7 mm. mercury without deformation or evaporation; 


(c) non-porous, and non-absorbent of gases; 
(d) easily machined, drilled, tapped, threaded, and spot welded; 
(e) available in wire, sheet and rod forms. 


“Of all available metals” states Process & Instruments Inc., of Brooklyn, N. Y., 
makers of Mass Spectrometers, “Nichrome V most satisfactorily meets all these 
requirements and hence, with the exception of the tungsten filament, is ex- 
clusively used by us in the construction of the Mass Spectrometer. In addition, 
a Nichrome heating element is used for outgassing the Spectrometer Tube of 
absorbed moisture”. 


If you have particularly exacting specifications to meet, consult with us. There 





Mass Spectrometer—Model M60 are more than 80 Driver-Harris alloys specifically designed to fill the require- 
(Process & Instruments, ments of the Electrical and Electronic Industries. The fruits of our 48 years 
Brooklyn, N. Y.) of specialized research experience are at your service. 


Exclusive Manufacturers of Nichrome 


| Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





*T.M. Reg. U.S. Pat. Off. 








there are three! 


WHERE 
Sizes 1, 2 and 3 of Ward Leonard’s new 
Solenoid Contactors are now available 


PENI 
DESIGNS 


The advantages of Ward Leonard’s re- 
iim cently introduced A-C Solenoid contactor 
can now be obtained in 2 and 3 pole 
combinations rated up to 100 amperes. 


All these sizes provide “Result-Engi- 
neered” features which you can’t afford 
to overlook. Let us point them out to 
you ... Write for our Bulletins 4451, 
4452, 4453 and be convinced. Ward 

MMGIO I eonard Electric Co., 34 South St., Mount 
aT) Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 
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maximum nickel plus cobalt plus iron, made to close 
thickness tolerances and processed to produce high 
physical properties upon precipitation hardening. This 
alloy is covered by ASTM Designation B195-47T. 

“The second of these alloys is one containing 1.70 
per cent beryllium. This does not, as inferred from 
the table, correspond to the material covered in ASTM 
Designation B194-47T. The latter is identical in com- 
position with the material covered in B195-47T and 
differs only in that the gage tolerances are somewhat 
wider and the physical properties after precipitation 
hardening are lower than those of the special grade 
material. This is probably the most widely used bery! 
lium-copper alloy strip (i.e., the nominal 2.0 per cent 
beryllium alloy covered by B194-47T). 

“The 1.70 per cent beryllium alloy is not covered 
by any ASTM specification. As chairman of the task 
group under Subcommittee A-1 of ASTM Commit 
tee B-5 which only recently revised the composition 
requirements for beryllium-copper alloys in ASTM 
Designations B194, B195, B196 (Rod and Bar), and 
B198 (Wire), I should like to point out that the com- 
mittee has not been requested to consider for stand- 
ardization any alloy of such low beryllium content 
We did consider a minimum beryllium content of 
1.80 per cent but the committee, at that time, ques 
tioned the uniformity of properties in an alloy of such 
wide variation in composition. If there is a need for 
an alloy of lower beryllium content it would undoub 
edly be covered as a second alloy under B194 with 
slightly lower physical properties than those now 
specified. 

“With respect to Table IV, the use of the term 
endurance limit is incorrect. The endurance limit is, 
by definition, the limiting stress at which a material 
can be stressed for an indefinite number of cycles of 
repeated stress without failure. The correct term fo: 
the values cited is fatigue strength. Furthermore, it 
is customary to quote figures for at least 100,000,000 
cycles or more. Since the fatigue strength of the 
beryllium-copper alloys varies with the amount of cold 
work and with the heat treatment, a flat figure such 
as that given in Table 1V might be unduly restrictive 
in some cases. More specific data on this property) 
are given in the 1946 Proceedings of the American 
Society for Testing Materials, pp. 741-745 (Mono 
graph B-1408, Bell Telephone System reprint).” 


Lowering the Beryllium Content 


This was submitted by the editors to Mr. Carson, 
author of the original article, who wrote as follows 

“In reply to Mr. G. R. Gohn’s comments regarding 
my article “Design Stresses for Beryllium Copper,’ 
he makes two well-chosen points. 

“First, it is true that there is no ASTM specific: 
tion covering the 1.7 per cent beryllium-copper all: 
but the producers of this alloy are supplying it 
meet fully the performance specifications given 
ASTM Spec B 194 for the 2 per cent alloy. In tin 
there will no doubt be an ASTM specification dev 
oped for this new composition. The point is, of cour 
that today only 1.7 per cent beryllium is required 
meet the performance level that formerly required 
2 per cent beryllium content. 

“Second, the matter of definitions. Fatigue streng 
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PORCELAIN.... 


the way you want it 


@ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 
| only one of many tasks performed at the Colonial 
factory to assure customers of electrical porcelain the 
way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 


c 
f Chicago 
FE : ao BbeY 2753 W. North 
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ARE YOU LOOKING FOR QUALITY . 
IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? Sizes I, 2 and 3 


WHERE 
Ward Leonard a-c Magnetic Starter Is 
Small in Size, Big in Performance 


For fast, positive, dependable across-the- 
line starting of non-reversing motors, in- 
stall Ward Leonard 4110 a-c Magnetic 





OFFERS POSSIBILITIES ESPECIALLY IN THE | 
UNIVERSAL TYPES OPERATING ON AC-DC Seagners. ; 
WITH OR WITHOUT GEAR UNITS. Unit construction. Open or enclosed 


| type. Accessible components. Double- 


break silver-to-silver main contacts. 
OUR ENGINEERS WILL BE GLAD TO HELP YOU eee Thermal relays give overload protection. 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 


Local:or remote control. 
Ward Leonard Starters are “Result- 


ht iia | Engineered.” By modifying a basic de- 
Se teecen re as cA | sign, Ward Leonard can give you the 
4 a 


| results of a special . . . for the cost of a 





—_ 


——___} | standard. 
—E Write for Bulletin 4110. Ward Leonard 
~~] | Electric Co., 34 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 


| and Canada. 
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ow PHILLIPS HEADS for 


Now Phillips Heads give you all the advantages of 
aluminum—with high-production power-driving! Screws 
cling to driver—no fumbling. The driver centers itself 
in the recess. Awkward places can be reached easily— 
with just one hand, leaving the other free to hold the 
work, if necessary. The driver can’t slip and injure the 
work or the worker. 

Use Alcoa Aluminum Phillips-head Wood Screws, 
Machine Screws and Sheet Metal Screws everywhere 
that aluminum meets aluminum in your assemblies. 
They eliminate galvanic action, resist corrosion, anchor 
joints tight, stay bright. And you get three times as 
many fasteners per pound. ALUMINUM COMPANY OF 
America, 615 Gulf Bldg., Pittsburgh 19, Pennsylvania. 


Write for Free Samples! 
Samples of Alcoa Aluminum Phillips-head Screws 
sent free when you request them on your letter- 
head. Please specify the size and type you want. 











might have been a better term to use instead of en- 
durance strength, except that the word ‘fatigue’ is 
often applied to drift or hysteresis effects while ‘en- 
durance’ is well understood to refer only to repeated 
loading. The fact that the working stresses offered 
for fatigue were qualified as to number of cycles 
both in the table and the text, will keep users of the 
data from going too far astray. It is true that con 
siderably higher stresses may be used under certait 
conditions without danger of failure, as shown by Mr 
Gohn’s extensive investigations. As mentioned in the 
article, one of the advantages of the high-temperature 
heat-treatment is better fatigue strength. But for the 
fabricating and heat-treating methods commonly used 
in the field, the working stresses given in the tabl 
and text ordinarily should not be exceeded.” 


* ¢ Piezoelectric Ceramic 
to Replace Crystals in Reproducers 

Discovery of a synthetic substance possessing ‘piezo 
electrical qualities, involving use of a specially treated 
ceramic material, for converting mechanical energy 
into electrical impulses, has been announced by the 
Sonotone Corporation, Elmsford, N. Y. The first ap- 
plication of the new development has been made in a 
new ceramic pickup for phonographs. This applica- 
tion replaces the traditional crystals in the reproduc- 
tion process. The new device has been named the 
“Titone,” after titanate (the ceramic compound used) 
in combination with the name Sonotone. (It is pro- 
nounced Tie-tone. ) 

The new, small pickup makes possible high fidelity 
reproduction of sound, even on low-priced record- 
players under all weather and humidity conditions. 
Comparable reproduction has hitherto been possible 
only with special, more expensive equipment. 

In addition to possessing piezoelectrical characteris- 
tics, the specially treated ceramic is highly resistant to 
the effects of heat and moisture, is stable and long- 
lasting, and can be manufactured on a mass produc- 
tion basis at reasonable cost. The ceramic material 
has no piezoelectric properties in itself. It is the 
polarization treatment developed by the Sonotone lab- 
oratories which enables it to convert mechanical energy 
derived from the phonograph needle, running in the 
groove of a record, into electrical impulses which are 
then transmitted to the amplifier. 

In the Titone, this is accomplished by two minute 
strips of the specially treated ceramic, each of which 
is only one-hundredth of an in. thick. A_ special 
sapphire needle, the point of which is almost a spher- 
ical cap with the microscopic diameter of a humat 
hair, is used to transmit the mechanical energy to 
these ceramic strips. The entire pickup, protectiv: 
cartridge and all, weighs only two-thirds of an oz. 

The new process could eventually be used in othe: 
transcription and conversion systems, including micro 
phones, telephone receivers, filters, loudspeakers, and 
in such devices as strain gauges. 

Among the interesting characteristics of this piez' 
electric material is its high resistance to weather and 
humidity conditions. Laboratory tests have show! 
that it will withstand temperatures ranging fron 
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Meeting Industry’s steadily increasing demands for 
an effectively sealed bearing that’s safe from lu- 
bricant leakage and the entrance of abrasives and 
corrosives, SUUS{F again puts the right bearing in the right place. 
This time it’s with the pre-lubricated S CSP Red Seal Bearing 
made to standard single-row SAE width and interchangeable 
with the conventional ball bearing which has no seal. This seal 
is designed to allow ample grease space for lubrication .. . for 
constant sealing ability and low operating temperatures at high 
speeds. For further information, consult your nearest {SF 
representative. 6451 


SSF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


Lsals Seal 
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HEAT 
MOISTURE 


ELECTRICITY 


Don't overlook these 
and many other out- 
standing features of ce- 
ramic molded insulations. 
Whether your products 
are electrical wiring de- 
vices such as switches, 
electrical ranges, relays, 
air conditioning units, 
radio receiving sets, fur- 
naces and kilns, you'll 
find ceramics an ideal 
insulating material 
maintaining desirable 
electrical _ properties 
throughout its entire 
life. 


Its versatility, and 
comparatively low cost 
of tooling and raw ma- 
terials, makes it possible 
to provide specific for- 
mulas to meet your re- 
quirements to the best 
advantage. In addition 
to the standard insula- 
tions on the right, STAR 
has the faciiities and 
skill to meet all kinds 
of specific requirements, 
and will gladly show 
you how to employ por- 
celain insulation effi- 
ciently and economic- 


ally 








THERMOLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstonds thermal 
shock. 










VITROLAIN 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 











No 921 


$ ‘ INSULATION 
Can be molded into dif- 
ficult shapes. Strong, 


as dense, heat-resistant. 










LAVOLAIN 
A dense semi-steatite of 
hign mechanical and di- 
electric strength. 











HUMIDOLAIN 
A_ highly porous porce- 
lain, suitable for many 
* _ applications in humidi- 
: fiers. 



















NU BLAC 
Will not soil in assem- 
bly or use. Excellent for} 
wiring devices or novel- 
ties. 








PORCELAIN CO. 


v RWEA 


TRENTON 9.N. J. 
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—65 F to 212 F. It is fungus- and moisture-proof 
Other advantages incorporated in the new pickup 
include: 1—Needle pressure on the record is reduced 
to less than three-quarters of an oz, or nearly half 
the normal pressure, indicating longer life for records 
as well Needle talk” is eliminated, for 
all practical purposes. Records can even be played in 
open-type cabinets without surface noises. 3—A wider 
frequency response provides higher fidelity in all 
sounds. The individual instruments in a complete 
orchestra can easily be distinguished. The perform- 
ance of the Titone encompasses a frequency range 
extending to over 10,000 cycles. 4—Freedom from 
distortion is assured by the special mechanical con- 
struction made possible by the use of the ceramic. 








¢¢ Survey Indicates Increasing 
Use of Industrial Designers 


American industry has been using industrial de- 
signers to a steadily increasing extent during the past 
decade. A survey of 400 member-companies made by 
the American Management Association indicates that 
the average use of industrial designers has increased 
by 50 per cent in this period. Seventy per cent of the 
companies manufacturing industrial products use de- 
signers. Of the companies making consumer products, 
90 per cent employ designers. The AMA survey was 
conducted in collaboration with the Society of Indus- 
trial Designers. 

The report has been made available in printed form, 
a 20-page pamphlet with graphs and charts titled 
“American Business and Industrial Design.” Its pur- 
pose is to help those companies that employ or intend 
to employ industrial designers. Copies are available 
New York 


from AMA headquarters, 330 W. 42nd St., 
City at 50¢ each. 








¢¢Ten-inch cathode-ray television tubes in mass productic 
ion at the RCA Tube Department, Lancester, Pa., plant. 
An endless-belt machine handles 144 glass bulbs atatime, in 
three parallel lines, to a critica] point at which luminescent 
materials are automatically dispensed into each tube. The 
tubes are then carried along a 33-ft vibration-free traverse 
while the luminescent coating settles 
bulb face. 


evenly over the 
The 3% ton machine is balanced on precision 
ball bearings and is operated by a single %4-hp motor. The 
entire machine is vibration-isolated by thick alternate lay- 
ers of cork and concrete. 
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with the SB: 1 « 


Standard parts and the simple basic 
design of the SB-1 mean longer life and 
low initial cost to you. There’s a stand- 
ard SB-1 for most jobs. A variety of 
attractive switch handles, and water- 
tight, dust-tight, oil immersed, fabri- 
cated metal, or explosion-proof housings CONTROL AND TRANSFER SWITCH 
are available to fit your particular in- Rating up to 20 amp at 600 volts a-c or d-c 
stallation problems. For further details 
see your G-E sales representative about 
the SB-1 or write for bulletin GEA-4746. 
Apparatus Department, Section A856-7, 


General Electric, Schenectady 5, N. Y. GENERAL‘ ue ELE CTRIC 
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Inflationary and deflationary forces are 


temporarily in balance, with the big elec- 


trical and steel companies leading the fight 


to reverse the upward wage-price spiral. 


NFLATIONARY and counter-inflationary forces 
have been throwing their weight around dur- 
ing the past month and it’s still anyone’s guess 

how the forces are being resolved. On the inflationary 
side are three major factors: (1) Increased expendi- 
tures for the hiked-up defense program; (2) the 
foreign aid shipments via the European Recovery 
Program (ERP); and (3) the income tax cut— 
about $4.8 billion. On the opposing side can be 
marshalled the serious efforts by leading companies 
such as General Electric, Westinghouse and U. S. 
Steel to cut prices of finished products, industrial 
components and raw materials, with the hoped-for 
result that this would stop labor’s demand for a 
third round of wage increases. Additional deflationary 
factors are the drop in farm income and the de- 
creased consumer interest in some lines of non- 
durable goods. 

For the moment there seems to be a stand-off—a 
balance between both forces. But there’s no certainty 
that the price reductions instituted on industrial 
products and consumer appliances will satisfy labor 
and forestall a new wage-price spiral. Crux of the 
situation is the continuing high cost of food and 
clothing, particularly of the former—the basic ele- 
ments in the cost of living. There’s the possibility 
also of sharply higher markets on essential metals as 
result of increasing government demands for stock- 
piles and the security program. This may well throw 
the best-laid plans for price reductions out of kilter. 

Price cuts by big industry have struck particularly 
close to home in the electrical fields, with General 
Electric and Westinghouse sparking the anti-infla- 
tionary drive. The G-E reductions were the second 
of the year. Previously this company came through 
with price slashes in a wide range of appliances and 
components and in fractional-horsepower motors. The 
second cut took another 5-per-cent slice out of frac- 
tional-horsepower motors, and otherwise applied to 
power distribution apparatus. The company estimates 
that its first reductions saved $50 million at the con- 
sumer level during 1948, while the second round of 
reduction would add another $10 million of savings. 

The total of Westinghouse price reductions on in- 
dustrial equipment and household appliances since 
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first of year has been estimated by President Gwilym 
A. Price as over $14 million. The average reduction 
is 5 per cent. The products affected cover those made 
by seven major manufacturing divisions of the com- 
pany. Fractional-horsepower motors are included with 
the price cut set at 5 per cent. 

The third big step in the anti-inflationary move 
has been the cut in prices by U. S. Steel. According 
to company officials, these price changes are estimated 
“to add up to a total price reduction by VU, S. Steel of 
about $25,000,000 a year based on last year’s ship- 
ments of the steel products affected. The price re- 
duction will vary in amount for different products. 
No changes are to be made in the prices of certain 
products, such as semifinished steel, where the rela- 
tionship between present prices and costs does not 
permit a price reduction at this time.” The new changes 
it was claimed, involve a total price reduction more 
than twice as large in amount as the total increases 
last February in prices for semifinished steel. It is 
emphasized that so far as possible, “the price reduc- 
tions will be made applicable to steel products which 
have a more or less direct bearing upon the cost 
of living.” 


Reduction of Prices 


Indications that the movement to reduce prices 
is gathering in momentum, albeit slowly, is reflected by 
other company announcements. Allis-Chalmers, for 
instance, revised prices on several lines of electrical 
distribution equipment by an average reduction of 5 
per cent. Armco Steel Corporation has announced re- 
ductions ranging from $1 to $3 per ton. The Red- 
mond Company, Inc., cut up to 16 per cent on almost 
its entire line of a-c fractional-horsepower motors. 
This is the second price reduction by these manu- 
facturers since last December, when a 5-per-cent cut 
was announced. In mechanical components, and pos- 
sibly reflecting the expected lower costs in steel, the 
McGill Manufacturing Company slashed its line of 
roller bearings by an average reduction of 15 per cent. 

Industrial output dropped somewhat in March. The 
Federal Reserve Board index showed 192 per cent of 
its 1935-39 average as against 194 in February. The 
March showing actually was pretty good if consid- 
eration is given to the decline in coal production that 
month and to the fact that the February figure con- 
stituted a postwar peak. A significant fact is that the 
March index for durable goods stood at 230, while 
the index for nondurable goods was down to 179. 
The April index will probably show a drop below 
190 owing to the remaining effects of the coal strike 
and to related economic factors, May recovery is 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS | 


for Compressor 
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* FREE MACHINABILITY 
*NO SEGREGATION 

* UNIFORM STRUCTURE 
* PROVIDE GOOD BEARING SURFACES 


Eaton Permanent Mold Gray Iron crank- Eaton Permanent Mold Gray Iron Cast- 
shaft castings provide uniform structure ings are equally fitted for such critical 
throughout. There is no tendency towards _ parts as valve plates, pistons, connecting 
segregation at the counter-weight sections. rods, cylinder blocks, cylinder heads, 
In addition, they machine to an excellent pump bodies, and many others. 
bearing surface. Proper annealing prevents Se , f 
: : ; ae Eaton Foundry Division engineers will 
distortion or warping after machining. ; y 
welcome the opportunity to discuss the 
Free machinability is a characteristic of | application of Permanent Mold Gray Iron 
all Eaton Permanent Mold Gray Iron Castings to your products. Send for your 
Castings, and it is an important factor in copy of the illustrated booklet ‘The Eaton 


production economy. Permanent Mold Process.” 


& rae 
a j oa iN a \ 2 
THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 


THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE MANUFACTURING COMPANY 
PERMANENT MOLD PROCESS. FOUNDRY DIVISION 
9771 French Road °¢ Detroit 13, Michigan 
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LAMINATION 


DIES 


Leading motor and 
electrical parts manu- 


facturers look to Cres- & 


cent for accurate, 
experienced production 
of lamination dies. A 
typical Crescent job is 
the Segmental Type 
Stator Lamination Die 
shown here. Crescent 
precision dies are 
made to your specifi- 
cations or designed 
from your part prints. 
For full information, 
ask for our new bulle- 
tin, “Specialists in 
Precision.” 


¥ 
74a . 
TE 


Stamping & Assembly 
Facilities 
Also Available 
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expected according to current indications. 

Discounting again the effects of the recent coal 
strike, business conditions in April were generally 
slightly improved, according to the monthly survey- 
report of the National Association of Purchasing 
Agents. Production, say the purchasing men, almost 
regained the previously reported losses for March, 
though the total still lagged behind January. A re- 
versal of the February and March downward trend 
was reported in backlogs of orders. “Apparently,” 
says the report, “many buyers found inventory posi- 
tions falling below reasonable operating requirements, 
because of the generally supercautious commitment 
policy following the February commodity market 
break; also, a feeling of more confidence in demand 
has been generated by tax reduction, European aid 
and national defense programs. While little new con- 
tracting can be traced to these factors, there are much 
inquiry and planning, which are expected to result 
in substantial new business.” 

More Liberal Purchase Policies 

In line with this viewpoint, buying policies have 
become somewhat more liberal. In March, 95 per cent 
of the reporting purchasing men were holding to 
a 90-day commitment limitation; in April, those hold- 
ing to that position dropped to 91 per cent. Buyers 
report that aluminum, copper, zinc, steel and tin 
are hard to get. In the “plentiful supply” category 
are included fractional-horsepower motors, screw 
products, polystyrene, and certain other thermoplastic 
materials. 

One of the most favorable aspects of the present 
business situation is the heavy spending by industry 
on new plant construction and equipment. The Securi- 
ties and Exchange Commission estimates that such 
expenditures in 1947 totaled $16.2 billion, and that 
in 1948 they will mount to $18.7 billion. ‘These 
immense expenditures,” comments the National City 
Bank of New York in its April letter, “financed to a 
great extent by retained earnings out of the profits 
which it now seems fashionable to criticize, are adding 
and will continue to add to the productive capacity 
now needed, to the great benefit of the country.” 

Tight markets in most metals can now be taken 
as a normal condition. Manufacturing consumers will 
have to face this fact so long as the domestic demand 
continues high and is boosted by the requirements of 
the defense program and the European Recovery 
Program. Some idea of the continued high peace- 
time demand for steel is given in the recent U. 
Steel production figures for 1947 — shipments of 
finished steel aggregated 20,242,000 tons, only 800,000 
tons less then the company’s wartime record of 21,- 
052,000 in 1944. Scrap remains an urgent problem, 
and all industry is asked to cooperate in a scrap drive. 
A nationwide campaign by the manufacturers of ball 
and roller bearings has been successful in recovering 
some 5,000,000 Ib. of scrap during the past three 
months. 

Although world-wide production and consumption 
were practically in balance during 1947, a particularly 
tight supply position in copper is a distant possibility 
this year. This condition may be a direct result of Gov- 
ernment stockpiling and of purchases by European 
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: eS ELECTRO 
RELAYS SMALL MOTORS PROCESS TIMERS MECHANICAL ASSEMBLIES 














@ If you use any of these component parts in finished assemblies, it will 
pay you fo investigate the facilities that Potter & Brumfield offers. In the 
days of keener competition ahead, the character and stability of your 
suppliers will become increasingly important. Since you are certainly inter- 
ested in cost, quality and service, we suggest you investigate P&B. 





MANAGEMENT— All of the officers of P&B are 
men with long experience in the manufacture of 
electrical equipment. R. M. Brumfield, president, was 
one of the founders of P&B 15 years ago in 1933. 
Under the guidance of these men, all efforts are 
directed to the design of high quality special and 
standard relays and assemblies which can be manu- 
factured on a high production basis at low unit cost. 


| 

| MANUFACTURING FACILITIES — P&B fabri- 
| cates almost every part used in relays and other 

| assemblies from raw material to finished product. \ 
| Quality control over all the many parts of each 
| 

| 

| 

| 

I 











assembly is maintained. Highly specialized quantity 
production has enabled P&B to install the best 
suited, high speed automatic equipment for maximum 
efficiency in the processing of parts used in these 
assemblies. 
























ENGINEERING AND RESEARCH — Complete 
research and laboratory facilities under the super- 
vision of James F. Rinke, Chief Engineer, are avail- 
able to solve your problems. Models and pilot runs 


| 

KNOW HOW — P&B not only knows how to design 

| 

| 
can be completed quickly and at reasonable cost. 

| 

| 

| 
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relays and similar electro-mechanical assemblies to 
meet your operational requirements, but also how to 
design the assembly so that it can be produced on 
a low cost production basis. Years of specialized 
experience has created this important practical 
knowledge. In addition, these years of specialized 
manufacturing have produced a great stock of tools, 
dies, jigs, and fixtures which are available for new jobs. 


In addition, P&B has sales engineering offices in all 
principal cities. Trained technical men work closely 
with you in development problems. 









CUSTOMERS—Nationally known electrical 
appliance and equipment manufacturers are 
users of P&B components. Among them are: 
The P. R. Mallory Company, Continental X-Ray 
Corporation, The Lincoln Electric Company, 
Operadio Manufacturing Company, Belmont 
Radio Corporation, Federal Telephone & Radio 
Corporation, Radio Corporation of America, Westinghouse Electric 
Corporation, Stewart-Warner Corporation, Admiral Corporation, 
Stromberg-Carlson Company, Fansteel Metallurgical Corporation, 
J. P. Seeburg Corporation, Servel, Inc., and a host of others. 


LOCATION AND LABOR —The Potter & Brum- 


field factory is located in Princeton, Indiana. The 








company is one of the town’s primary industries and 
@ stable supply skilled labor is available. Intelligent 
design, favorable labor market and low overhead 
are combined to enable P&B to deliver quality 


© products at low unit cost. 


CALL IN A P&B TECHNICAL ENGINEER FOR ASSISTANCE IN WORKING OUT YOUR PROBLEM 
Electronic Parts Distributors Stock P&B Standard Relays and Timers. 
Write for the new Product Catalog No. 148 


e 
SALES COMPANY 


551 WEST WASHINGTON BOULEVARD, CHICAGO 6, ILLINOIS—FACTORY AT PRINCETON, INDIANA 
MEMBER — THE NATIONAL ASSOCIATION OF RELAY MANUFACTURERS 
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COOLER OPERATION! 
KOTRON Strip-Type 
SSR ea 


PATS. PEND. 


Maximum A.C. line voltage input 130 volts rms. 
Maximum inverse peak voltage 360. 

Maximum continuous D.C. current 100 Ma. 
Maximum instantaneous peak current 1000 Ma. 
Average operating temperature 105 degrees F. 
Dimensions: 4-1/16” x 1-1/16” x 5/32” 

Other Sizes: 75 Ma. and 200 Ma. 


Kotron's metallic rectifying elements are mounted in one 
plone. Plates cannot contribute heat to each other. Result 
—Cooler Operation longer life increased circuit 
efficiency. Wafer-thin Kotron saves space, mounts easier. 


Write for Complete Technical Data, Prices and Delivery. 








DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for out- 
side mounting where lower than 
line voltage is desired. Equipped 
with nipple and locknut for 
knockout mounting. Made in 
50-60 cy. — 460/230 volts 
primary, 115 volts secondary. 
Capacities up to 250 V.A., 
inclusive. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 


DETROIT 7, MICH. 


The Dengan Line. 
Since Nineteen-Nine j 








councries with dollars made available under ERP. 
Some sources estimate that 12,000 to 15,000 tons of 
copper may go to Europe from South American mines 
under this program. Despite the pressure of strong 
markets, the price on copper remains at 211%4¢ per Ib. 

Movement of refined copper to consumers remained 
active in April, aggregating 116,475 tons. This showed 
a drop of 6,513 tons however from the high March 
level of 122,988. Primary output from domestic mines 
rose to 76,369 tons as against 73,651 in March. 
Secondary production was lifted to 11,866 from 10,258 
tons. Production of refined metal was down to 104,- 
044 tons from 110,886 in March. 


Production and Sales Figures 


Here is a round-up of some production and sales 
reports on various materials, components and products : 

Gearing: March sales increased by 20.16 per cent 
as compared with February. On the basis of the 
new AGMA index (1935-39100) the March index 
was 389.8. 

Plastics: Annual summary for 1947 has been re- 
leased by the Bureau of the Census and shows that 
with total shipments of 193,969,462 lb, the phenolic 
molding materials still maintain their No. 1 position. 
Polystyrene however is edging up with 94,990,618 Ib 
shipped during the year and with monthly consump- 
tion steadily mounting to over 11,000,000 Ib in De- 
cember. Laminating phenolics accounted for 40,546,- 
186 lb; cellulose acetate molding and extrusion ma- 
terials, 58,524,134 Ib; and vinyl molding and ex- 
trusion resins, 73,113,605 Ib. 

Machine Tools: New orders for machines tools (as 
reported by the National Machine Tool Builders As- 
sociation) rose to an index figure of 86.0 for March 
as against 77.3 in Febraury and 83.1 in January. 
(1945-47100). Latest index figure on shipments 
(based on a three months’ average) is 82.0 

Appliances: Factory sales of standard-size house- 
hold vacuum cleaners in March totaled 355,200 units, 
up by 14 per cent over 311,342 in February. This 
also topped the March 1947 sales, which were 314,- 
852 units. (Source: Vacuum Cleaner Manufacturers 
Association.) An all-time high was registered by 
household washers with March sales reaching 398,- 
298 units, passing the 360,029 units sold in February, 
and the 290,397 sold in March, 1947. Sales of small 
washers (capacity 3 Ib or less, dry weight) rose 
to 40,038 units, against 32,312 in previous month. 

Electric range sales (over 2% kw) in March reached 
128,891 units, compared to 105,602 in February, ac- 
cording to the member-companies reporting to the 
National Electrical Manufacturers Association, Other 
March NEMA reports show total sales of 356,150 
household refrigerators as against 301,802 in the 
preceding month. 

Radio Receiving Sets. A total of 1,633,435 radio 
and television receiving sets were made in March 
(Source: Radio Manufacturers Association.) Tele- 
vision sets accounted for 52,137 units, indicating a 
steady increase in this category. February output 
showed 1,379,605 sets total production, including 35,- 
889 television sets. 

All set production was maintained at a high level 
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ZIE very step in handling—from your pro- 


duction line by truck, train, ship, or plane 


to the retailer and consumer is a challenge 
Corrugated and Solid Fibre Boxes 


to the container that protects your product. 
a Folding Cartons 


Gaylord correct functional design, better 
Kraft Grocery Bags and Sacks 


materials, and precision manufacturing pro- 


Kraft Paper and Specialties y ; 
vide that vital extra margin of safety. 


Call or write the nearest office. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


New York + Chicago - San Francisco + Atlanta - New Orleans + Jersey City + Seattle 
Indianapolis - Houston + Los Angeles - Oakland + Minneapolis -« Detroit - Jacksonville 
Columbus « Fort Worth » Tampa - Cincinnati - Dallas » Des Moines + Oklahoma City 
Greenville + Portland - St. Louis - San Antonio »« Memphis - Kansas City + Bogalusa 
Milwaukee - Chattanooga - Weslaco - New Haven + Appleton - Hickory « Greensboro - Sumter 
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FOR DEPENDABLE 
APPLIANCES 


HAYDON 


PRECISION 
TIMING == 


TUTTLE & KIFT 
INFINITE 


CONTROL 


Dependable, accurate timing is a key factor in precision 
appliance components assuring reliable operation and 


minimum maintenance. 


Tuttle and Kift’s revolutionary Infinite Control for electric ranges 
is but one of the many contributions to new appliance develop- 
ments made possible by Haydon timing devices. A synchronous 
Haydon motor with a shaft speed of one rpm drives an eccentric 
cam against four spring contact arms which make and break 
contact with a second set of parallel arms. The gap between 
each pair of contacts is easily adjusted by external knobs, 
varying from 3% to 100% the portion of each cam revolution 
during the period of contact providing infinite control 
of heat through control of watts-hours output. 


Haydon is equipped to provide manufacturers of appliances 
and machinery with timing units ranging from synchronous 
motors to complete timers and controls. Haydon will be pleased 
to furnish a detailed Engineering and Design Catalog — to 
submit a design or quotation on specific requirements, either 
from the factory or at your desk. 


WRITE 2506 ELM STREET, TORRINGTON, CONNECTICUT 


ae 
TORRINGTON, ad CONNECTICUT 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 








for the first quarter of this year—4,352,296 units as 
compared with 4,321,406 for the same period last 
year. There was a drop, however in AM radios, 
especially table models. 


Heating Equipment: Factory shipment of oil burn- 
ers in February dropped to a two-year low. Only 
25,000 units were shipped, according to tthe Bureau 
of the Census—a 40-per-cent drop from the 42,000 
shipped in January, and less than one-third of the 
total shipped in February 1947. On the other hand, 
February factory sales of mechanical coal stokers rose 
to 4,503 units—an increase of 58 per cent over the 
2,853 sold in January and 81 per cent over those 
sold in February 1947. 


Porcelain Enamel: Porcelain enameled household 
and commercial refrigerator parts shipped during 
1947 were valued at $7,666,000, almost double the 
value of similar parts shipped during 1946, according 
to the Porcelain Enamel Institute. Washing machine 
parts were valued at $12,025,000, also almost double 
the value of 1946 shipments. 


COMPANY BRIEFS 


The name of The American Rolling Mill Co., Middletown, 
Ohio, has been officially changed to Armco Steel Corp. at 
the recent meeting of the stockholders. According to Charles 
R. Hook, president, the new name has been chosen because 
it “has been the theme of national consumer advertising 
since 1914, and has been emphasized in all publicity since then. 
The Armco trademark has been used on our products and on 
many of the products of our customers. As a result, (the) 
company for many years has been best known as Armco... . 
In addition, the (new) name will more fully reflect the true 
nature and scope of our company’s business.” 


Thor Corp. Chicago, has acquired land adjoining its main 
plant and offices on which it intends to erect a new factory 
building. 


The Timken Roller Bearing Co., Canton, Ohio, has turned 
back into the business for expansions and plant improvements 
a total of $1,836,870 in the first four months of 1948, ac- 
cording to A. L. Bergstrom, vice-president in charge of en- 
gineering. 


Western Electric Co. is planning a new headquarters build- 
ing to be erected on a site equal to four entire city blocks 
in lower New York City, bounded by Varick, Hudson, and 
Laight Sts. and Ericsson Place (formerly Beach St.). 


Western Electric Co., New York City, has arranged to 
purchase a 130-acre industrial site for the construction of a 
manufacturing plant at Indianapolis, Ind. 


Dow Corning Corp., Midland, Mich., has opened a branch 
office in Atlanta, Ga., under the direction of R. B. Ehlers. 
To further facilitate the handling of its products, Wagner 


Electric Corp., St. Louis, Mo., has purchased a brick ware- 
house in St. Louis containing 215,000 sq. ft. of floor space. 


Diamond Wire & Cable Co., manufacturer of electric cords 
and building wire, has discontinued its Chicago Heights, Ill, 
plants and has consolidated all operations in its plant at 
Sycamore, IIl. 


The Borden Co. with headquarters in New York City has 
announced the formation of a Chemical Division to take over 
the activities of Borden’s Casein Company of America and 
Durite Plastics Division. William F. Leicester, a Borden vice- 
president who has headed the casein and plastics operations, 
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¥ e 
It may be the man who pays, but it’s the women WhO 
And what do they look for? Style, eye-appeal, tangi®l 


Use ’em for clocks, lamps, fans, radios, business machines, and a@ — 
host of other light-duty appliances. They'll appeal to the* men- S 
folks, too, with their sturdy molded-on plugs, their resistance fo oil, 
water, and wear, their all-round durability! Not to mention the ~ 
confidence-inspiring General Electric name. 


Even your production crew will rave about General Electrit 
Flamenol cord sets, because they make work easy, come ready-cut\ _ 
in lengths of 6-, 8-, and 11-feet. Ends are stripped and tinned for ~ 
easy connection. They eliminate much unnecessary motion. 


We will make special cord sets to your specifications, too. We’ve 
made millions of them, so why not take advantage of our experience? 
Just tell us what you want,/a@nd We'll tell you what we can do. 


Write to Section Q14-622, Genéfal Electric Co., Bridgeport 2, Conn. 


7 i 
% an 


* 


* THE AMERICAN WOMAN ™. ; 
—discriminating buyer for the American home and office. 


GENERAL @ ELECTRIC 
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NALCO "* LAMPS 


Left, armature and, 
right, field of electric 
motor being dried by 
infra-red. 












-——__ 3 FOR LOW-COST... . 
Ss HIGH-SPEED DRYING 


Where quick, penetrating heat is desired, Nalco Infra-Red Lamps 
are preferred for production drying and baking. They're espe- 
cially designed for efficient, heavy-duty industrial use. 
FAST—Drying time is reduced to minutes instead of hours. 
FLEXIBLE—For easy, quick changes in production line set-up. 
ECONOMICAL—Production-proved for low initial and replace- 


ment cost. 


Send for Bulletin: ‘'‘Drying Problems Made Easy'' 


tel ae a ef 
Electric Lamp Ca. 


St. Louis 6, Mo. 


































































Covers resistance range 
of 1 ohm to 999,999 ohms. 


xr 
Each decade dissipates up 
to 225 watts. Greenohms 
(cement-coated power re- 
sistors) throughout. Glass- 
insulated wiring. 


* 
Six decade switches on 
sloping panel. 

xr 


Frosted-gray metal case. 
Etched black-and-alu- 
minum panel. 


% Here's the Clarostat power resistor 
decade box. Nothing else like it. You 
a can introduce the correct resistance 
Grille at bottom; louvres V@lue in any circuit or for any applica- 
ct side. Adequate ven- ‘ion, at mere twist of knobs, and then 
tilation. read the resistance value directly off the 

or dials. No calculations. No guess-work. No 
13” long; 83" deep; 53" wasted time. This instrument pays for it- 
high. Weight, 11 Ibs. self in a hurry. y%& Write for Bulletin 114. 


™™ CLAROSTAT MFG. CO. Inc. - 285-7 N. 6th St., Brooklyn, N.Y 
















Calendar of Meetings 






June 14-17—Annual Convention, Radio Manufacturers 
Association, Stevens Hotel, Chicago. 






June 20-24—Semiannual Meeting, American Society of 
Heating & Ventilating Engineers, Bretton Woods, N. H. 


June 21-25—1948 Annual Meeting, American Society 
for Testing Materials, in conjunction with Eighth 
Exhibit of Testing Apparatus and Related Equipment, 
Book-Cadillac Hotel, Detroit. 


June 21-25—Summer General Meeting, American In- 
stitute of Electrical Engineers, Mexico City, Mexico. 
June 28-July 1—Annual Convention and _ Industrial 
Finishing Exposition, American Electroplaters’ Society, 
Atlantic City Convention Hall and Ambassador Hotel, 
Atlantic City, N. J. 

June 29-30— Industry - wide Seminar, Low-Pressure 
Industries Division of The Society of the Plastics In- 
dustry, Statler Hotel, Washington, D. C. 

July 6-10—First Cold Cathode Fluorescent Lighting 
Exhibit, Fluorescent Lighting Association, Grand Cen- 
tral Palace, New York City. 













August 24-27—Pacific General Meeting, American In- 
stitute of Electrical Engineers, Spokane, Wash. 









For additional news of coming meet- 
ings and expositions, see the Associa- 
tions and Societies section page 












will serve as president of the Chemical Division. The estab- 
lishment of the Chemical Division inaugurates a long-range 
development program on industrial adhesives and binders and 
plastics. There will be no changes in personnel and operations 
will continue from headquarters in New York City, with 
administrative offices at Philadelphia and Seattle, 


The Lamp Department of General Electric Co., Nela Park, 
Cleveland, plans construction of a factory in Champaign, III, 
to cost approximately $1,200,000 and occupying a one-story 
building about 50,000 sq. ft. in area. 


Ground has been broken for the new wire and cable plant 
of The Electric Auto-Lite Co. at Hazleton, Pa. The plant 
is expected to be in operation in late November. 


A $2,500,000 expansion program which is expected to add 
more than 60 per cent to its manufacturing space, is being 
planned by Brown Instrument Co., Philadelphia. The pro- 
gram includes construction of a four-story addition to its 
main plant at Wayne Junction, Philadelphia. The first phase 
of the project is scheduled for completion in March 1949 and 
will add 95,000 sq. ft. to existing main plant space. 


Stockholders of Bendix Home Appliances, Inc., South Bend, 
Ind., have approved the purchase of the H. J. Rand Washing 
Machine Co., Cleveland. This acquisition is said to provide 
control of patent applications relating to the Rand-type washer. 


A $30,000,000 expansion of research facilities at E. |. 
du Pont de Nemours & Co.'s experimental station at Wil- 
mington, Del., has been approved by the executive and 
finance committees and submitted for ratification to the board 
of directors, according to a company announcement, Claimed 
to be the biggest single laboratory project the company has 
ever undertaken, the construction plans call for 10 new lab- 
oratory and semiworks buildings for long-range research 
and development of new chemical discoveries. Existing lab- 
oratory buildings will be enlarged. 


Aluminum Company of America, Pittsburgh, Pa., has made 


available a sound-and-color film titled “Curiosity Shop,” 
which tells in popular terms the story of aluminum and of 
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a Cathie YOUR REPUTATION 


You can’t expect operators of electrical machines, 
apparatus and appliances to “baby’’ the power cables 
and extension cords. They won't do it. Yet when a wire 
or cable wears out too soon, your reputation is at 
stake. That's why you must equip your products with 
wires and cables that ‘'can take it”’. 


That's why we build a lot of ‘‘abuse resistance” into NE 
wire and cable. You'll find, too, that from one source— 


National Electric—you can buy every type of insu- 
lated wire and cable you need including: 


INDESTRUCTO—Tough, durable Neoprene sheathed 


NEassestus—Asbestos and asbestos varnished 
cambric insulated 


NE’on—Non-inflammable thermo-plastic insulated 
ABC—Steel armored cables 


—also wires and cables made to your specifications 


There’s a lot of good-will-building properties 

in every NE wire and cable. Let us consult 

with you regarding the best NE insulated 
‘ conductors for your products. 
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you need. 
Radio Parts... 


in quantities, 
suitable to Vitus 
Production...it may 
pay youto call upon 
the Design 
é Engineers or 
United-Carr and its 


subsidiaries. They 


have helped many 


* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 
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research and development generally. Prints, 16 and 35mm, 
are available from the company’s Motion Picture Department, 
801 Gulf Building, Pittsburgh 19, Pa. 


The Chicago offices of Allen-Bradley Co., Milwaukee, Wis., 
have been moved to new and larger quarters at 445-447 
North LaSalle St., Chicago 10. John McC. Price is district 
manager. 


The Meter and Instrument Divisions of General Electric 
Co., West Lynn, Mass., have acquired new plant facilities 
at Somersworth, N. H., for building their new single-phase 
watthour meter. 


The Standard Arcturus Corp. has moved into its new plant 
at 54 Clark St. Newark, N. J. Expansion space is also 
provided for its affiliate companies, Arcturus Electronics, Inc., 
Kotron Rectifier Corp., and Arcturus Radio and Television 
Corp. 


D. O. Van Ness has been named as general sales manager 
by the Industrial Molded Products Co., Inc., Chicago. 


Peter Durand has been appointed manufacturing superin- 
tendent of the Tracing Cloth Division of The Holliston Mills, 
Inc., Norwood, Mass. He was formerly with The Ark- 
wright Finishing Co. 


Charles T. Button has been appointed as vice-president in 
charge of sales of the Howell Electric Motors Co., Howell, 
Mich. Thomas J. Manning, assistant to the president, was 
named vice-president. Re-elected to the board of directors 
were: McPherson Browning, Aubrey C. Flood, Theodore J. 
Kauffield, R. Bruce McPherson, George D. Miller, B. Win- 
throp Pizzini, and Ralph J. Romer. Mr. Button has also 
been elected to the board replacing Jack H. Hazelhurst. 


ASSOCIATIONS AND SOCIETIES 


New NEMA Section Formed 


The Precision Snap-Acting Switch Section has been or- 
ganized by the National Electrical Manufacturers Association 
following recent authorization by the board of governors. 
Officers of this section are: E. S. Bush, chairman, General 
Electric Co., Schenectady, N. Y.; A. L. Riche, chairman, 
general engineering committee, Micro Switch Division of the 
First Industrial Corp., Freeport, III. 


IRE Professional Group System Inaugurated 


Following action by the board of directors of the Institute 
of Radio Engineers at its recent national convention in New 
York, several professional groups are being organized. 
Among the groups will be an audio, video and acoustic group, 
and also a broadcast engineering group. The organization of 
other groups is being planned to cover areas of special tech- 
nical interest. Two broad types of groups are being planned 
under this new organizational system: (1) vertical—illus- 
trated by the broadcast engineering group—, and (2) hori- 
zontal, as in the audio, video and acoustic group. Each group 
will elect its Own chairman, vice-chairman, and executive 
committee, 

In another direction, the IRE is planning for cooperative 
action with the Radio Manufacturers Association in the study 
and solution of special problems affecting the entire radio 
industry. This project will be pursued through the formation 
of a Joint Technical Advisory Committee. 


Electronics Conference in November 


The 1948 National Electronics Conference has been sched- 
uled for November 4 to 6, inclusive, at the Edgewater Beach 
Hotel, Chicago, according to a recent announcement. 

It has also been announced that the proceedings of the 
1947 National Electronics Conference have been printed and 
are now available at $4.00 per copy from Dr. R. R. Buss, 
Secretary, National Electronics Conference, c/o Electrical 
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If you have jobs 
like these... 
then you need 


SOLENOIDS 


They’re the modern, up-to-date way of doing 
jobs automatically—by remote control, and in 


cramped quarters if necessary. 


With the positive, accurate action of Solenoids 
you can simplify design, manufacture and opera- 
tion. They’re taking the place of expensive, bulky 
gear trains, levers, linkages and other mechanisms. 
Many a manufacturer has come to us with a 
cost or space problem—and has found the so- 


lution in Namco Solenoids. 


Namco Solenoids—with*“‘Stellite’”’—welded con- 
tacts, are compact, rugged and reliable. They’re 
engineered to the requirements of the job, with 
the aid of an expert. That’s where we can help you. 


Namco “‘Stellite’’—welded Solenoids are built We'll be glad to recommend the size and style 
in sizes with ratings from 2)4 to 25 pounds, ; 


push or pull, at 1” stroke. Combination push- 
pull and other special applications are avail- terminal blocks and mountings. Like more details? 


able. For alternating current only, constant i : 
Ask for bulletin EM-46. 


best suited to your job—with standard or special 


or intermittent duty. 
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IT’S THE EMC 
No. 80 FOR FAN 


DUTY 

...in applications requiring protection 
against high humidity or excessive dust! 
TOTALLY enclosed, this 4-pole shaded 
pole motor has an idling speed of 
1600 r. p.m. and develops up to 1/100 
h. p. with a minimum of vibration and 
magnetic hum. It can be wound for 
alternating currents ranging from 6 to 
220 volts, 60 cycle. 

SOLVING fractional horsepower prob- 
lems for manufacturers is the specialty 
of EMC designer-engineers. Outline 
your requirements in a letter and our 
recommendations will be submitted 
promptly. 


EMC No. 800 
1/500 to 1/100 H.P. 


Completely enclosed 
Precision Built 


Grease-Sealed Ball 
Bearings for Lifetime 
Lubrication 


Dynamically Balanced 


For more details ask 
for Bulletin No. 800. 


ELECTRIC MOTOR 
CORPORATION 


DIVISION OF HOWARD INDUSTRIES 
RACINE, WISCONSIN 


TRACEMARK 
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ELECTRICAL 


CONTACTS 


PRECISION SERVICE ... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive cur most carful attention. 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 


DUCTS FC ELECTR 


233 SPRING STREET, NEW YORK 13.N. Y. 








Engineering Department, Northwestern Technological Insti- 
tute, Evanston, III. 


ASA List Available 


A revised list of national standards approved by the Amer- 
ican Standards Association has now been made available. 
Copies of the price list can be obtained from the ASA at 
70 East 45th St., New York 17. 


IES Technical Conference Announced 


Some 30 speakers in eight separate sessions will cover 
various developments in the illuminating field at the National 
Technical Conference of the Illuminating Engineering Society 
to be held September 20 to 24, inclusive, at the Hotel Statler 
in Boston. 

An attendance of some 1,000 members and guests is ex- 
pected. 


RMA Convention Program Issued 


Preliminary program of the Radio Manufacturers Associa- 
tion’s 24th annual convention at the Stevens Hotel, Chicago, 
June 14 to 17, inclusive, provides for meetings of all RMA 
divisions and major committees as well as many special fea- 
tures. Also planned are two meetings of the RMA board 
of directors and the election of officers for the ensuing year. 


Porcelain Enamel Forum 


The 10th Annual Forum of the Porcelain Enamel Institute 
will be held October 13 to 15 at the University of Illinois, 
Urbana, II]. 

Two panel discussions will be featured in the program: 
one on the development, properties, and applications of 
titanium enamels; another on the application of porcelain 
enamel cover coats directly to the steel. Other papers will 
be presented covering various aspects of porcelain enamel 
application, Research progress at the National Bureau of 
Standards will also be reported. 


Pressed Metal Institute Elects 


At the recent annual meeting of the Pressed Metal Insti- 
tute, Tom J. Smith, Jr. was elected president. Walter A. 
Gorrell of E. J. McAleer & Co., Philadelphia, was elected 


| executive vice-president. 


Surface Finish Technical Sessions 


A wide variety of technical papers on surface finishes and 
related subjects will be presented at the 35th Annual Con- 
vention of the American Electroplaters’ Society at Atlantic 
City, June 28 to July 1. 

Among the papers to be presented at the technical sessions 
will be discussions on copper, brass, bronze, chromium, 
nickel, and zinc plating, plating on plastics, surface finish 
standards, electropolishing, phosphatizing, spray finishing, and 
coating of metal finishes. 


Concurrently with the convention, the Industrial Finishing 
Exposition will be held at the Atlantic City Convention Hall. 


NEMA Standardization Activities 


A four-page report on the standardization activities of the 
National Electrical Manufacturers Association has been com- 
piled by Frank Thornton, Jr., chairman, and L. D. Price, 
secretary of the codes and standards committee, for presenta- 
tion to the NEMA board of governors. 

It is announced that copies of this report may be obtained, 
while available, on request from NEMA’s Engineering De- 
partment, 155 East 44th St., New York 17. 


ASTE Plans 1950 Exposition 


Plans have already been set in motion for an industrial ex- 
position to be sponsored by the American Society of Tool 
Engineers in March 1950 according to an announcement by 
the society officers. 


The recently held ASTE exposition in Cleveland during 
March 15 to 19 is said to have broken all previous records 
with a registration of some 22,427. 
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As profitable sales volume is the mainspring of busi- 


ness, so the orderly, on-time assemblage of outside 


purchases is the balance wheel of well-managed production. 


GMP customers have found us capable of assuming every 
responsibility vested in us; competent to deliver according to 


promise and schedule. 


> 


Op 


Nis 
MOLDERS OF PLASTICS 


GENERAL MOLDED PRODUCTS - INC. 


OFFICE AND PLANT DESPLAINES, ILL SUBURB OF CHICAGO 
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Stainless steel hinge spring for evaporator 
door in refrigerator (a typical Reliable Spring 
application) 


LLM MR aloe ey: 
ELL Ea Te 


Springs are the muscles of mechanisms, and 
must respond adequately and indefinitely to 
the demands made on them. Modern standards 
of operation and service rule out any patience 
with spring failure or lethargy. Mechanical 

springs are such a controlling factor in the performance of 
products having operating parts— it’s no wonder most manu- 
facturers are scrutinizing them more closely. 


If you have a spring problem that isn’t licked, call on 
Reliable engineers to contribute their thinking. We have 
worked out so many such problems—in which the spring 
has been fitted perfectly to the purpose, the component 
parts, and the cost limitations—that we should be able to 
take the question mark out of your spring difficulties, too. 
Such intensive study always pays out—for when all details 
of design, material, and processing are perfected—then, if 
it’s a Reliable-made spring, you are assured of an econom- 
ical, dependable, long-life spring. 


Reliable does a precision job of designing and producing all types 
of compression, extension, torsion, and flat coil springs, also wire 
forms and spring stampings. We are used to handling intricate 
shapes and designs. We keep a large stock of multi-purpose tools 
and dies, often adapting them to new jobs without tool expense. 
Write for bulletin “Specifying for Economy in Springs.” 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Road Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON EEE EEE 


Keliable Springs 
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The wire and cable department of United States Rubber 
Co., New York City, has announced the appointment of 
Howard H. Weber as chief engineer. A. S. Basil was ap- 
pointed general sales manager. 


Westinghouse Electric Corp. has announced the election of 
D. W. R. Morgan and John K. Hodnette as vice-presidents. 
With the company since 1913, Mr. Morgan will continue to 
direct operations at the company’s South Philadelphia Works. 
He is a member of the ASME. Mr. Hodnette, with Westing- 
house since 1923, will retain his post as manager of the 
company’s Transformer Division at Sharon, Pa. He is a 
Fellow of the AIEE. 


Clayton R. Burt has resigned as chairman of the board of 
Niles-Bement-Pond Co., West Hartford, Conn., and has 
been elected as president of the newly formed Potter & 
Johnston Co., which takes over the business of the former 
Potter & Johnston Machine Co., Pawtucket, R. I. The 
latter was recently purchased by Niles-Bement-Pond which 
will operate it as a subsidiary. Mr. Burt remains a director 
of Niles-Bement-Pond whom he has served for 24 years. 


Clayton R. Burt Dr. Douglas H. Ewing 


Dr. Douglas H. Ewing has been appointed as manager of 
advanced development engineering of the RCA Engineering 
Products Department of Radio Corporation of America, 
Camden, N. J. Dr. Ewing was previously manager of Tele- 
ran Engineering, a group devoted to developing a new air 
navigation and traffic control system. During the war, he 
was assistant to the director of the Radiation Laboratory 
at the Massachusetts Institute of Technology. Dr. Ewing 
is a Fellow of the American Physical Society and a senior 
member of the IRE. 


At the annual meeting of the stockholders of Kurz-Kasch, 
Inc., Dayton, Ohio, the following officers were re-elected: 
J. J. Bauman, president; W. G. Davidson, treasurer; and 
R. F. Young, secretary. Mr. Davidson was also made vice- 
president filling the vacancy caused by the death of Henry 
J. Kasch, Sr. Roy Dean, general manager, was elected to the 
board in place of the late Mr. Kasch. 


Carroll Stansbury has been appointed to the Electronics 
Division of the National Bureau of Standards, Washington, 
D. C. He had previously been with the Bureau of Ships 
engaged in extensive research. Prior to his service with 
the Bureau of Ships, he was senior development engineer 
with Cutler-Hammer, Inc. Mr. Stansbury is a Fellow of the 
\IEE and holds many patents in the fields of motor control, 
industrial electronics and resistance welding. 
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(Fully protected by U. S. Patent 2410321) 


IF they’re made with AMP Pre- 
Insulated Terminals and Connectors — 


AUTOMATICALLY INSTALLED! 


Yes, with AMP Automatic Pre-insulated Solderless Wiring you can produce 
fully insulated electrical connections in many cases at even lower cost 
than non-insulated connections made by conventional methods! 


Therefore, IF you are now insulating your connections with spaghetti or 
other means, and want to reduce your costs... 


or IF you are now using non-insulated connections because of the 
high cost of conventional insulated connections... 


and IF you want to improve your product electrically, mechanically, 
and in appearance... 


«+ IT WILL PAY YOU TO INVESTIGATE AMP PRE-INSULATED TERMINALS AND CON- 
NECTORS IN STRIP FORM FOR AUTOMATIC APPLICATION ! 


Write, wire or telephone for full information. No obligation, of course. 
4-6-3-6-—s—o—S- 


voy red AIRCRAFT-MARINE PRODUCTS Inc. 


AMP Pre-Insulated Terminals 1504 North 4th Street, Harrisburg, Pa. 

in a variety of shapes sup- Sole Canadian Representative : 

plied in pre-formed metal F MANLEY & SONS, LTD., 82 Adelaide St., E., Toronto, Ont., Conada 

strip wound on convenient SSA ORIN ALAA EERE CET PAA EE ST TEA ATS SAMOS 


reels. For wire sizes 22 to 12. 
“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 


JUNE 1948 














eeeeeeeeeeeertketeeee 
s 


Ss AN 
wt KENYON 


KENYO one of the oldest names in 

transformers, offers high 
quality specification transformers cus- 
tom-built to your requirements. For 
over 20 years the KENYON “K”’ has 
been a sign of skillful engineering, 
progressive design and construction. 


KENYON now serves many leading 

companies including Times 
Facsimile Corporation, Schulmerich 
Electronics, Sperry Gyroscope Co., Inc., 
Western Electric Co., General Electric 
Co. Yes, electronification of modern 
industrial machinery and methods has 
been achieved by KENYON’S engi- 
neered, efficient and conservatively 
rated transformers. 


For control purposes, for rectifiers, for 
voltage changing, for line isolation, as 
built-in components, specify KENYON! 


Your inquiries invited. 


Write today for information. 


KENYON TRANSFORMER CO, Inc. 


OU UUM 022 


A. C. GEARMOTOR 


Here is a precision built motor for applications where 
a small amount of power can be converted to con- 
siderable torque at a slow speed output shaft. Made in 
3 basic sizes and suitable for operating such diversified 
equipment as relays, motion displays; and vending, 
amusement, or coin operated machines. 


If you manufacture this type of equipment, write us 
for complete specifications and the requirements of 
your application. If necessary, we will build a motor 
to meet your product needs. 


TH) atnesee 


RACINE, WISCONSIN 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 


| ing been product development engineer. 
| elected president of the Cleveland Technical Societies Council 


Donald J. Hawthorne has been elected to the newly-created 
post of executive vice-president at General Time Instruments 
Corp. Mr. Hawthorne has been vice-president in charge of 
manufacturing and engineering since 1945, and since the be- 
ginning of 1947 has been general manager of the Seth Thomas 
Clocks Division, Thomaston, Conn. Succeeding Mr. Haw- 
thorne at Seth Thomas is Charles E. Somers, Jr., vice-presi- 
dent and general manager of Stromberg Time Corp., a sub- 
sidiary of General Time, since 1941. He also becomes a vice- 
president of General Time. 


Donald J. Hawthorne R. C. Heinmiller 


R. C. Heinmiller has been appointed as chief engineer of 
the LeMaire Tool and Manufacturing Co., Dearborn Mich. 
Mr. Heinmiller was previously associated with Foote-Burt 
Co. for 25 years in various engineering capacities, including 
development and supervision of the electrification of Foote- 
Burt drilling machines. He was also associated with the 
Warner and Swasey Co. for six years. 


W. R. Hough, chief engineer since July 1945, was elected 


| engineering vice-president of The Reliance Electric & Engi- 


neering Co., Cleveland. Mr. Hough joined Reliance in 1929 
and served in various engineering posts, the most recent hav- 
He has just been 


and is a member of the ATEE and other societies. 


W. R. Hough Kermit T. Kuck 

Kermit T. Kuck, chief engineer, has been named engineering 
vice-president of The Monarch Machine Tool Co., Sidney, 
Ohio. Mr. Kuck has been with Monarch since 1934. He 
was appointed chief engineer in 1943, 


Louis M. Hague, formerly vice-president, was appointed 
president of The Hanson-Van Winkle-Munning Co., Mata- 
wan, N. J. Van Winkle Todd, formerly president, was ap- 
pointed chairman of the board of directors, and Guerin Todd, 
formerly vice-president was appointed vice-chairman of the 


board. 


The Fresh’nd-Aire Co., Chicago, a division of Cory Corp., 
has appointed H. Hartmann as general manager and Lewis 
Seil as chief production engineer. 
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The outstanding ad- 
vantage of using General Plate 
Laminated Silver Contacts is Me girs 
that they give you solid 4 oventay 
silver performance at a ee ea 
fraction of the cost of solid 
silver. How—because these 
contacts give you a silver 
contact face at the actual 
point of contact where the precious metal performance is desired. In ad- 
dition to better electrical conductivity and economy, General Plate 
Laminated Contacts have a harder contact surface assuring longer life. The 
base metal adds strength and workability and at the same time makes spot 
welding or soldering more practical. 







momnenunnresseescsamenent 





General Plate Laminated fabricated contacts, buttons, rivets and screw type contacts 

are available in many types and styles ready for your assemblies. Or if you prefer to 
fabricate your own parts, you can get General Plate Laminated Metals in sheet with 
silver bonded on base metal in the following stock—overlay, single or double inlay, 
edgelay, toplay, etc. 


Overcome the high cost of silver by using General Plate Laminated Contacts and Metals. They'll 
save you many dollars and increase the performance of your products. Write for information and 
engineering assistance. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
406 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


50 Church St., New York, N.Y. © 205 W. Wacker Drive, Chicago, Ill. 
757 West Third St., Mansfield, Ohio © 36 Eastern Avenue, Pasadena, Calif. 
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FIGURE THE TIME AND MOTION THIS WILL 
SAVE IN YOUR ASSEMBLY OPERATIONS 


THIS ONE REED & PRINFCE SCREW DRIVER 
DROVE ALL THESE SCREWS..... 


a oe a) 


MANUFACTURING CO. 


A HEAD of the times” 
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CONSISTENCY 


SCHENECTADY VARNISH COMPANY, Inc. 


Schenectady 1, New York 
JUNE 1948 











Pe | ITS EASY TO APPLY HEYCO | 


1. Slip HEYCO on wire. 
2. Snap HEYCO into hole. 


< 


% 


at es an Bi ois ll alt i a 
+ 
Aeus what #eyco does- 
1. Absorbs cord pull, push and torque 
2. Insulates wire from chassis 
3. Prevents wire from fraying 
4. Eliminates tying wire knots 
5. Improves product appearance at low cost 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 
HEYMAN MANUFACTURING COMPANY 
KENILWORTH, NEW JERSEY 


crassis-———' 


In Canada pene by Canadian 
Standards 


sociation No. 8919 
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Selenium 


Copper 
Sulphide 





1815 Locust St. 



















PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 
ae Sa gt ° Py : 


Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage ° 
lation . . . For currents of .060 to 8.0 Amps. . . Hermetically 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


A 7 


From Milliwatts 
ee To Kilowatts 


ELECTRICAI 
ieee BEET 


To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 
their application. 


Tell us your problems. Consult 
us without obligation. 
Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 
assemblies and AC-DC pow- 
er supply units for every 
requirement, F | 
THE BENWOOD - LINZE CO. 
Division of the Sperry Corporation 
St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 | 
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“Hearing is Believing” 


THAT 


AMERICAN PHILLIPS 
SCREWS 


| ur Costs-Kite Sales 


--- when you listen to 
makers of Electronic Products 
like these: 












| HOW THEY CUT COSTS: King one hearing-aid manufacturer, “American Phillips Screws save 
us as much as 50% in time alone — and what they’ve saved us by banishing spoilage runs 
into even more money!”” Simply because American Phillips Screws can’t slip, can’t slash, 
can’t drive any way but straight. And because they’re so much easier to handle, aim, and 








drive ... without “dropsy.” 
Suir out DOW eroa ee American Phillips Screws give all types of products a smart new 
° INGED DRIVER CAN'T RECESS look ...a strikingly improved appearance over ugly, burred, slotted screws. And 
OF PHILLIPS TAPERED when you really merchandise their better holding power and greater vibration-resistance 





—which add up to fewer servicing needs — you've got an earful that drives home more 
sales. Find out what American Phillips Screws can do for your product. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN|||1"7 
PHILLIPS SMOWE 













Monel, Everdur (sili- 
con bronze) 
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made to sell 





with Chromel 


* the original nickel-chromium 


heating element wire 





Big “plug” for your line of electrical 
heating appliances can be the exclusive use of 
durable CHROMEL heating element wire. 
CHROMEL, you know, is the original nickel-chromium 
resistor wire ... the wire that first made 

electrical heating practical. It’s a smooth wire... 


free of slivers, nice to handle. It’s a good wire 





. . . of uniform resistance and right temper from 
spool to spool, end to end. And, for nearly 40 years 
now, it’s been the long measure of quality ... 

the long measure of service offered 

in millions of good electrical heating devices. 

Our Catalog-M' tells the complete technical story 


... want a copy? 





HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. e© DETROIT 8, MICHIGAN 
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For the Industrial and Electronic Market— 





Custom built to your specific 
JOB REQUIREMENTS 


Where your specifications call for an extra margin 
of performance and dependability—that’s a job for 
Federal transformers. For years, Federal has been 
designing and producing special transformers to meet 
the most exacting requirements—for Federal’s own 
radio and electronic equipment, as well as for mili- 
tary and commercial service. 


This engineering and production skill is at your 
service—ready to help solve your toughest trans- 
former problems. Federal will design the right 
transformer for your circuit conditions, with exactly 
the right voltage and impedance ratios, insulation 
strength, load capacity, and mechanical construc- 
tion. Available in sizes up to 25 kva. 


For prices and data, write Federal today, outlining 
your design requirements. Dept. J 116 






Telecommunication Laboratories, Nutley, N. J., is a unit. 
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KEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide 
research and engineering organization, of which the Federal 


This FEDERAL transformer helps 


to MILK COWS ELECTRICALLY 


Designed for use in the pulsing circuit of an automatic 
milking machine, this transformer, with 115-volt input and 
15-volt, 5-ampere output, provides the right combination 
of electrical, physical and thermal characteristics to as- 
sure optimum performance of the complete equipment— 
a typical example of a Federal transformer specially de- 
signed for a specific job. 





Federal Telephone and Kado Corporation 


100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


in Canada: — Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors : — International Standard Electric Corp. 67 Broad $t., N. Y. 
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<= A yearat the bottom of the ocean dues 
things to a tin can. 
A can of coffee salvaged from a ship sunk at the height of 
coastwise submarine warfare was battered and wrinkled by the 
extreme undersea pressures. Sut it was not punctured on any 
surface nor at the soldered seams! The solder held! 





Joining the seams of tin cans is only one of the many jobs 
done by Federated solder. From its complete line Federated can 
supply you with the right solder for every job, in all commer- 
cial sizes and compositions — bar, pig, body; drop, foil, ingot; 
acid core, rosin core, solid wire; triangle, strip, wiping, segment. 

To order solder or any non-ferrous metal, 
call or write any of Federated’s eleven plants 


or twenty-five sales offices across the nation. 


| Sedviuee METALS 


Division of American Smelting and Refining Company, 120 Broadway, New York 5, N. Y. 


228 ELECTRICAL MANUFACTURING 





dependable 


POWER 


JOB-FITTED RECTIFIERS 
FOR EVERY NEED 


WESTINGHOUSE SELENIUM RECTIFIERS... 
are the result of more than 
nine years of continuous re- 
search. Available in a wide 
variety of sizes and capacities, 


they do a big job where small size and 
minimum weight are prime factors. 


ania 
7 tn ELECTRONIC TUBE RECTIFIERS... are 
1" quietly and efficiently convert- 
ing a-c to d-c in such applica- 

tions as radio, speed controls, 

’ welding apparatus and x-ray 
equipment. Westinghouse manufactures 
electronic tubes in a multitude of ratings. 


CONVERSION 


Dependability and long life are real- 

ized when you design Rectox Copper- 
Oxide Rectifiers into your equipment. Original Rectox 
units installed 20 years ago are still in use today ...a 
service record not duplicated by- any other metallic 
rectifier. 

Westinghouse Copper-Oxide Rectifiers assure the 
durability and stability required in their broad field of 
application in industrial, communication, power, trans- 
portation and other fields. 

Westinghouse offers a complete line of rectifiers... 
thoroughly field-tested and backed by thousands of 
installations in every application. Now manufacturers can 
design and build their products around the long-life 
rectifier that is sure to deliver the most dependable 
performance . . . for every job! 

For complete details, call your nearest Westinghouse 
office or write for booklet B-3626 to Westinghouse Elec- 


tric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-21419 


© Westingho Hl 


PLANTS IN 25 CITIES... 
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YW VARNISHED TUBING 
SATURATED SLEEVING 


IRVINGTON flexible varnished tubing and saturated 
sleeving have maximum insulating properties... be- 
cause Irvington has over forty years of practical 
experience in manufacturing flexible insulations and 
insulating varnishes. The same techniques and skill 
that made Irvington a leader in these fields assure 
top quality tubing for every insulation need. 













Check these points of tubing superiority. .... 


FLEXiBiLITy — Varnishes compounded and manufactured by 
Irvington expressly for coating provide flexibility and 
excellent aging qualities, as well as high dielectric 
strength and smooth finish. 









HEAT RESISTANCE — Irvington flexible varnished tubings 
withstand soldering temperatures... the application of 
hot insulating compounds... and remain flexible. 








CLEAN CUTTING — Tubing and sleeving cuts clean and sharp, 
is non-fraying, and wick action is reduced to a minimum. 














SMOOTH INSIDE AS WELL AS OUTSIDE—Years of coating ex- 
perience enable Irvington to manufacture tubing which 
is always completely and properly varnished. Smoothness 
inside helps speed assembly . . . assures snug covering of 
. | conductors ... increases dielectric strength. 


IRV-O-VOLT Varnished Tubing, Grades A-1 IT’S THE VARNISH THAT INSULATES — and Irvington is a leader 
ond 'B-1—and. Saturated : Sleeving, Grades in the varnish field. Experience, knowledge and research 


Sheth Gouda A's doth Mok: help compound every varnish used in the manufacture 
Grade B-2. Cotton, rayon of glast braid; °° ~'*of IRv-O-VOLT and IRVINGTON tubings. 


| Sizes No. 24 to 1” 4.02; Six Colors. 





For samples of varnished tubing‘or sleeving ... or 
enginecring assistance in their use... consult your 
nearest IRVINGTON representative, or write direct. 


IRVINGTON «9 


‘ ‘ SSATP LL 
Varnish & Insulator Co. Irvington 11, New Jersey uu 









Authorized distributors in: Baltimore ¢ Bluefield, W.Va. © Boston © LosAngeles © Charlotte * Chicago ¢ Cleveland * Dallas ¢ Denver 
New Hartford, N. Y. © New York * New Orleans © Philadelphia © Pittsburgh * St. Louis * San Francisco * Seattle * Hamilton, Ont., Canada 
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When spring accuracy | 
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— HERE’S no place for luck, gu¢sswork or hunches 

in producing accurate springs. It takes “know- 
how,” experienced, skillful — and up-to-date 
equipment. We have them all. 

During more than 100 years off wire making experience, 
we have come up against all kinds of spring problems. 
Working them out has given usja vast store of useful 
knowledge. Frequently we find that a customer’s 
spring “headache” (no matter how painful it seems 
to him) is actually a duplicate of one that we have 
already “cured.” And, by taking advantage of our 
superior spring engineering and wire making facilities, 
we are continually improving our springs and spring 
steels so that we are in a positipn to meet immediately 
any new or unusually difficult spring demands. 

So when you buy springs be sufe to get U-S-S American, 
They are your assurance of the finest quality. 





AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, 
acific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
outhern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


ys U-S-S American wualliti Springs 


“Cs < 
Ca 
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@ (trade name of a group of highly spe- 
Fa ihe / cialized powder metallurgy composi- 
tions, made exclusively by Fansteel) combines the high 
melting point, low arcing and non-welding properties of 
high refractory metals such as tungsten* or molybdenum* 
with the high conductivity and low surface resistance of 
silver or copper. These metals are not alloyed, not merely 
bonded, but integrated by Fansteel techniques in correct 


proportions for heavy duty electrical contact service. 


With the correct Fastell contacts, your product is assured 
against premature failure due to arcing, against over- 
heating or voltage drop due to contact surface resistance. 


Fansteel engineers are at your service. 


Fansteel Metallurgical Corporation, North Chicago, III. 


It takes Fansteel 
Metallurgy to produce 


Peels 


ELECTRICAL CONTACTS 


*Melting Points: Tungsten 6152°F, 
Molybdenum 4757°F. 


* 
* 
* 
’ 
. 
— | 
¥ 
A complete coverage of Fansteel Elec- ° - 
trical Contacts for all services is provided 
in this manual. Ask for your copy. ASS 


Fansteel 


KLECTRICAL CONTACTS 
and CONTACT ASSEMBLIES 
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Tough Bolts 


Rugged Work 


These big, rugged bolts for heavy 

tractors, earth-moving equipment 

and heavy machinery are the “work 

horses” that handle unusually tough 

fastening jobs. Made from high 

carbon or alloy steel, with special 

heat-treatment, these bolts, when 

tightened, have extremely high resistance to stress, shear, 
fatigue and impact to prevent wear or breakage. They are 
made to perform hard tasks. 

For special fastening jobs, “National” has designed and 
produced many special headed and threaded fasteners by 
the upset, cold headed process that have proved stronger 
and lowered costs. With its wide variety of manufacturing 
equipment used to make the most complete line of bolts, 
nuts, screws and other fasteners, “National” has the facili- 
ties to supply you with the right fasteners (large and small, 
standard or special) to make the products you manufacture 


fit better—stay tighter—or operate more smoothly. 


Nationa 


THE NATIONAL SCREW & MFG. COMPANY, CLEVELAND 4, OHIO 
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WAYS TO CUT 
FINISHING COSTS 
USING 


y SEYMOUR 
BRIGHT NICKEL 


PROCESSES 


Added to standard Watts or high chloride 
baths, any one of the three Seymour Bright 
Nickel Processes, “C”, “NC”, or “CK”, will 
effect these savings. 
1. Deposited nickel plate requires no further finishing 
before chromium plating. Chrome deposits more easily 
over bright nickel than over buffed nickel. 
2. With no finishing required, or nickel buffed off, plate 
may be safely built up to specifications. 
3. Base metals, except zinc base alloys, having accept- 
able finish may be bright nickel plated directly. No buffing 
is required after nickel plating. 
4. Bright nickel plates directly on fine grained copper 
deposits, secured by deposition or coloring. 
5. Excellent throwing power due to operation at a pH 
to 4.5 Electrometric. Plates deep recesses. 
6. Perfect adherence to properly cleaned base metals 
even with very thin deposits. 
7. Seymour bright nickel plated articles are often chro- 
mium plated without removal from original rack. 


ra THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 
‘teed Nonferrous Alloys Since 1878 


ae 


=m ee. Fee’ >. 
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WHEN YOU WANT CABLE THAT...« 
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a 


Continuously submerged for months, 
Flamenol wire emerges just as good 


Flamenol is the cable that’s practi- 
cally immune to the action of all 
coolants and lube oils. 


After 11 years’ exposure to Florida 
sun, Flamenol wire shows no sign of 
aging. 


Flamenol wire is flame-resistant. It 
cannot support combustion. 


On circuits wherever designers need the very best in low-voltage cable, you'll 
find Flamenol. It’s highly resistant to battery acids, alkalies, inks, oxygen, ozone 
and plain physical abuse. Its small diameter saves space; its smooth surface 
means easy pulling; its easy stripping cuts costs. Be sure your new designs get 
the benefit of Flamenol cable. For more information call your nearest G-E office, 
or write for Bulletin GEA-4352 Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 
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Improved fastening techniques in modern 
radio-phonograph manufacture, as illustrated in 
the typical assemblies sketched at right, 


pe are specific examples of the cost reductions 





and product improvements possible with Fastenings 
by Shakeproof. Better fastening methods like 

these are the result of cooperative effort 

between manufacturers and Shakeproof fastening 
specialists. Shakeproof engineering service... 

the same design and development cooperation 
that produced these improved fastening 
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. 
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techniques...is available to all manufacturers 
on request. Write today! 





mbly and reduce 
production costs. 


ad-Cutting 

bid the delicate 

anism secure against 
constant vibration. 


bothThread- 

standard machine 

e record changer in place 
on the base plate. 


Gre mounted with cost- r | | I 


reducing Snap Fasteners. 


WRITE FOR SAMPLES... 


2501 NORTH KEELER AVENUE 


CHICAGO 39, ILLINOIS 


place and pro- 
r with easy to install, 
economical Shakeproof Speed Clips. 


ashers 
tone control 
countless on-off / 


assure tight, efficient 
operating cycles. 


electrical connections, 


, Type 1 Shake- 
ng Screws eliminate the 
need for tapping operations or nuts. 








DOLLAR SAVER 


eee for electric vending machines 
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ACTUAL SIZE 


RELIABLE OPERATION 
SMALL SIZE 
EASY TO MOUNT 
ACCESSIBLE WIRING TERMINALS 
UNDERWRITERS APPROVED 





STRUTHERS-DUNN RELAY TYPE 119XBX 
Double-pole Double-throw +» 5 amperes (1/ h.p.) 
Operating coils for any a-c voltage to 115 V., 60 cycles 
(15 volt relays adjusted to operate at 85 volts) 











HAVE YOU GOTTEN 
YOUR COPY? 


This 640-page RELAY EN- 
GINEERING HANDBOOK 
brings you full benefit of 
Struthers-Dunn's 25 years of 
specialized relay experience 
— in terms of helping you 
design suitable relay circuits, 
select suitable relays, then 
install and maintain them 
properly. Over 15,000 Hand- 
books already in use. Price 
$3 per copy. 


























































OLLARS are doubly important 

in choosing relays for electric 
vending machines. 

First, the relays must be priced 
so low that, even though many of 
them are used in a single ma- 
chine, the machine will not be 
“priced out of its market”. 

Second, and equally important, 
these low cost relays must be un- 
failingly dependable. They must 
permit no errors such as false op- 
eration of the machine, failure to 
deliver the merchandise, or dupli- 
cate sales with resulting actual 
cash loss. 


Type 119XBX Relay was de- 


signed to these exacting specifi- 
cations. As in many similar in- 
stances, the background of 5,348 
Relay Types which made it read- 
ily possible for Struthers-Dunn to 
“tailor” exactly the right relay 
for a specific application, Today, 
this little unit is more widely used 
in leading .vending machines 
than any other relay of its gen- 
eral characteristics — and it like- 
wise holds interesting possibilities 
for other electrical equipment 
where relays of this type are re- 
quired. Full details on request — 
or samples sent for test and ap- 
proval to quantity users. 


STRUTHERS-DUNN 


STRUTHERS-DUNN, INC., 150 N. 13TH STREET, PHILADELPHIA 7, PA,, 
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—have earned 
outstanding mance in * 
ELECTRICAL ELEVATOR CRANE CONTROLS 
APPLIANCES CONTROLS RESISTORS 
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Light-duty motor, type H3. Torque 
rating .018 pound-inch at 3.6 rpm. at 
60 cycles. 


For accurate 
long-life 
instruments 


PICK 


TELECHRON 








MOTORS 


Count on a Telechron synchronous 
electric motor for the absolute ac- 
curacy and dependability so vital in 
automatic timing, switching, control 
and recording instruments. These 
self-starting motors are engineered 
and precision-built for long, con- 
tinuous service in an almost limitless 
range of industrial applications. 
Because they operate in perfect 
synchronism with any commercial 
frequency, they have to be accurate 
. can’t run faster or slower. The 
replaceable, high-speed rotor unit 
is sealed in to keep out dust, and 
lubricated by Telechron’s exclusive 
oiling system for long life. Fields are 
mounted externally for easy service 
and lower operating temperatures. 








at 60 cycles. 


Terminal shaft rotation clockwise. 





Telechron motors are available in 
many different types, torque ratings 
and terminal-shaft speeds. Torque 
ratings are conservative. Motors are 
available for all standard commercial 
frequencies. 


These motors give you the advan- 
tages of the longest engifeering and 
manufacturing experience in the 
field. They‘re built by the largest pro- 
ducer of synchronous electric tim- 
ing motors for over 25 years. Every 
one is Underwriters Laboratories 
approved. Telechron application en- 
gineers are always glad to discuss 
your special requirements. Address 
Motor Advisory Service, Dept. H, 
Telechron Inc., Ashland, 
Massachusetts. 


THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


240 


Medium-duty motor, type H5. 
Torque rating from .20 pound-inch at 
6 rph. to .50 pound-inch at 1 or 2 rph. 








Type 1M8 synchronous movement. 
Small, compact movement for light-duty 
applications. Terminal shaft speeds from 
12 rph. to one revolution in 24 hours. 












Medium-duty motor, type B. Torque 
rating of various models from .015 
pound-inch at 60 rpm. at 60 cycles to 
.375 pound-inch at 1 rpm. 





Type 1M9 instrument movement. 
Designed especially for chart drives but 
adaptable to most instruments. Termi- 
nal shaft speeds from one revolution in 
15 minutes to 1 in 30 days. Terminal 
shaft rotation counterclockwise. 


Telechron motors are meeting the 
need for greater accuracy and de- 
pendability in many industrial appli- 
cations. They include: 

Timing Signaling 


Fixed Process 
Controlling 


Controlling 


Metering 


Recording Measuring 


Switching Gaging 


Cycling Regulation 


Operations 


eet 


SYNCHRONOUS MOTORS 


Communications 
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UNION 
PACIFIC 












eens aii Earl Warren 
tremendous ate ific on” 
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sition oa sgornia’ gnvit- * One of a series of ad- 
ure Ce n 
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the pp n industrial opportunities 
1 am RAPHY. sotigate ft yn the many in the states served by 
ing - 46 which atat ae Union Pacific Railroad, 
ean ties of OUP sincere}¥» 
. Aan 
Governor 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
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Awe Yee oe 
COMMON DENOMINATOR 





T WOULD be hard to imagine a market more 
] diverse in character than that represented by 
the thousands of machines, applianees and equip- 
ment made by ELECTRICAL MANUFACTURING 
readers. 

These products range from adding machines to 
x-ray spectrometers, from percolators to pasteur- 
izers and power presses. 

Unlike though these products may be, they all 
have something in common. All depend on electrical 
energy for their operation or function. Power, control, 
heat, light, electronics, etc., are basic factors in their 
performance. 

It follows that the men who engineer such products are 
vitally concerned with the electrical characteristic and as- 
sociated mechanical systems that must be integrated into 
their designs. 

ELECTRICAL MANUFACTURING focuses editorially on these 
special design engineering problems...hence gets closest to 
the interests of the makers of all electrically operated products. 

You capitalize this strong reader appeal when you use the 
pages of ELECTRICAL MANUFACTURING to advertise your mate- 
rials, metals, electrical or mechanical parts, equipment or prod- 
uct finishes. 





99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20-N. Y 
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Ooch WASHERS 


THE WASHER THAT HAS THE EDGE 


If your assemblies need protection against vibration and other 
loosening action, don’t compromise. Give them the positive 2-way 
protection of EverLOCK wide chisel edges and powerful spring ten- 
sion. Four standard types meet most lock washer needs—reducing 
stocking problems and inventory costs. Application is fast and easy 
—cuts assembly time. Bolts can’t be stretched—or threaded parts dis- 
torted when you lock it with EverLOCK. 

Wire, phone or mail your orders today. 








The appliance industry can take credit for 
many of the comforts and conveniences that 
help to make America’s standard of living the 
world’s highest. Delco Products takes pride in 
its long and close association with this great 
American industry. From the very first, Delco 
Motors have been developed to turn appliance 
shafts quietly, efficiently and dependably. Com- 
pact Delco Motors designed to meet the specific 
torque and service requirements of the applica- 
tion are built in sizes from 1% to 50 h.p. Delco 


A Products Division, General Motors 


| Corporation, Dayton, Ohio. 
DLLLO 


prooucts\ SALES OFFICES: CHICAGO « CINCINNATI 
avron, OM'ON CLEVELAND + DETROIT + HARTFORD,CONN. 
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bb and fit 


with the right 
electrical steels 


LECTRICALLY driven heavy mill and 
mine equipment must operate continu- 
ously, efficiently, at rock-bottom costs. 

Many electrical manufacturers have met 
these requirements by using electrical 
steels of improved physical and electrical 
qualities—by selecting the right grade of 
steel for each application. That is why 
U-S-S Electrical Steel Sheets are used in 
so many of the biggest motors, trans- 
formers and generators. 

Forty-five years of constant research 
and experiments, of wide-spread practical 
experience, have maintained leadership for 
U-S-S Electrical Steel Sheets, in worka- 
bility and in magnetic properties. And our 
technical specialists have determined the 
proper grade of steel for use in equipment 
that produces, transmits and consumes 
electric current. 

When you are facing problems related 
to the choice of electrical steel, consult 
our specialists. They will be glad to help 
you select the right grade of electrical steel 
for each individual purpose. 


PT 
mT) coe 
UTILIZING 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
7-790 


UNTeh Oe STATES SRLEEL 


JUNE 1948 





Hoo i | 
if 4 i | “aes 
Bal] Bearings Step up a 
as P.to the 
: “Cause only Hoover 
--+ the honing of the as 
with honed rac 
Searing life. 
pacity. Top 


, -. ua + - - - 

quality chart b top spot on 7 

a | 

bOs .<oTs the ae 

Yr ~ ‘ , 

PaO ke eways etre 

-eWAYS are tops 1 ihe ret Bearings 

ieee ee le Do ol oh a 

RES iO ay : Welera 

abi an with 30 per cent great i ory 

S1n sm, } hadi i ns . ; 
meme) eLelel dot oto quietnes load cq 


1e 
bagel Step 


Precision 


uniformity and 


en eel a 
LF) 


‘ i 

- i . , 

" 7 7 
" re 

y 
> J, 
& - 
F i: 


j 


| 











THE ARISTOCRAT {% ‘A, 
OF BEARINGS } 


America’s only Ball Bearing with HONED RACEWAYS 


HOOVER BALL AND BEARING CO., ANN ARBOR, MICH. 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 





They resist 
OXIDATION by air, oxygen, ozone— 
have outstanding resistance to aging. 


KI 





They resist 
HEAT—ocre exceptionally stable at 
temperatures up to 250° F. 


he a 
(8)= 


(AN 


(\ 


They resis? 
SUNLIGHT AND WEATHERING—in a 
class by themselves in resistance to 
rubber’s worst enemies. 


oF 
: 


They resist 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 





They resis? 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions. 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories... new, unusual applica- 
tions of neoprene. Write E. |. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division F-6, Wilmington 98, Delaware, 
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For example: 


Portable cable that 
withstands flexing and abrasion..exposure 
to oils, sunlight and weathering 


ee no way to pamper the 
cable of an electric concrete vibra- 
tor. It’s constantly being dragged over 
rough terrain — left out in sun and 
train. So the manufacturer made sure 
the cable could take such punish- 
ment, by protecting it with a jacket of 
Du Pont neoprene. 


Continuous exposure to greases, 
chemicals, varying temperatures and 
the elements won’t ruin neoprene. It’s 
tough, durable and flexible... resists 
cutting, tearing and abrasion. With 
a combination of properties like this, 
no wonder neoprene-jacketed cable 





Courtesy, Maginnis Power Tool 
Compony, Mansfield, Ohia. 


stands up on the job. Rubber Chemt- 
cals Division, E. I. du Pont de Nemours 
& Co. (Inc.), Wilmington 98, Delaware. 


Tune in to Du Pont “Cavalcade of America” 
Mondoy nights — NBC Coast to Coast 
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Wagner type CP totally-enclosed, 
fan-cooled motors applied to a crank- 
shaft lathe, used in an automobile 
manufacturing plant. 


,.. KEEP MOTOR FAILURE DOWN 


Equip Machine Tools with Wagner Totally-Enclosed Motors 


Shutdowns are kept down—maintenance costs are reduced 
when machine tools are equipped with Wagner totally-enclosed 
motors. They are fully protected against winding failure or 
bearing damage caused by steel chips, filings, dust and dirt 
that prevail where machine tools operate. They will give con- 
tinuous service for years, even under the most adverse condi- 
tions. They require little maintenance, other than periodic 
inspection and lubrication. 


That’s why so many machine tool manufacturers have standard- 
ized on Wagner totally-enclosed motors. That’s why you will 
find Wagner Motors a lasting investment on your machine tools. 


More than fifty-five years of motor building experience stands 
behind every motor bearing the Wagner name. Wagner main- 
tains a nationwide sales and service organization for your 
convenience. Call our nearest branch office (located in 29 
principal cities) for advice on your motor problems. Write 
for Bulletins MU-25A and MU-185. They will be sent without 
obligation. 





Totally-enclosed Fan. 
cooled Motor 


Totally-enclosed Non 
ventilated Motor 


Wagner Electric Grporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO. 


Consult Wagner Engineers on all Electric Motor Problems 
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Taking stock 


of steel stock 


Ball bearing inspection at Federal begins with laboratory 
sampling of the SAE No. 52100 steel on arrival. Micro struc- 
ture, carbon content and hardness are analyzed and con- 
firmed as standard, then segregated and stored according to 
heat lot and number. Similar heat lots with uniform struc- 
ture, hardness and machinability are run together on bat- 
teries of automatic screw machines. 

Taking stock of steel stock is just one of over 100 produc- 
tion, inspection and cleaning operations that go into the mak- 
ing of every Federal Ball Bearing. 

All along the line Federals are crush tested to determitie-, 
load bearing strength, and resistance to compression and 
distortion. Sensitive gauges guard eccentricity and parallel- 
ism of inner and outer rings. Bores and O.D. are held to 


strict dimension to assure proper operating fit and running 


ONE OF AMERICA’S 





Quality since 1908 


JUNE 1948 


FEDERAL 


















clearances. And every bearing is run at high speed on a test 
stand to measure its quiet performance. That’s why at Fed- 
eral, every fourth operator has to be an inspector. Why, too, 
when you specify Federal, you blueprint smooth, friction- 
free performance into your equipment...whatever the as- 
signment. 

Write for our catalog “K’* It illustrates and describes the 
completeness of Federal’s line. Better still, ask the Federal 


representative in your vicinity to call and “talk it over? 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 


Detroit: 2640-Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Blvd.—36 


BALL BEARINGS 


LEADING BALL BEARING MANUFACTURERS 





















+Reg. U. S. Pat. OF. 
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dry diazo reproduction materials 


@Heliost papers, cloths and films bring to the field of dry diazo reproduction the 

same dependability which has made other K&E “partners in creating” the pre- 
ferred tools of engineers and draftsmen. You use Helios materials with complete 
confidence that you will get clear, easy-to-read prints every time. 


Research and tests over a number of years showed only one way to insure 
that Helios materials would be a more dependable line of dry diazo materials 
than had ever been made before—and that was to have absolute control of the 
purity of all chemicals essential to the performance of Helios products. 


The new K &E plant, pictured below, was established for the manufacture of 
Helios materials exclusively. We not only make the finished product—but we 
manufacture, to our own exacting stand- 

© ards, the required color-forming compo- 

C reati n nents. You see the results whenever you 
make prints on Helios papers, cloths or 

films—for their consistently high quality is 

due to the fact that, from start to finish, Helios materials are made with the skill, 


care and vigilance which have been characteristic of K&E throughout 81 years 
of making drafting and reproduction materials and equipment. 


You can make positive line working prints on opaque Helios papers or cloth 
directly from original drawings, layouts, letters, documents, forms. Or you can 
save your originals and reproduce positive line working prints directly from posi- 
tive line intermediate originals on Helios transparent papers, cloth or films. 
Write Keuffel & Esser Co., Hoboken, N. J. for samples, or ask your K & E Dealer 
or K&E Branch for a demonstration. Remember . . . you're positive with Helios! 
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Specialized 


TRANSFORMERS 


An Exact Fit for Your Product 


@ When you manufacture electrically oper- 
ated equipment on a production basis... when 
you build transformers into your product... 
you want efficient, economical, and dependable 
equipment. STANDARD transformers not 
only meet these performance requirements, 
but they are also specially designed to meet 
your specific needs and dimensions... you 
don’t use makeshift sizes either. 


Specializing for many years in building 
small units for applications produced in quan- 
tity, STANDARD has an enviable reputation 
for high quality...the transformers have plenty 
of reserve! STANDARD has also had broad 
experience in designing and building trans- 
formers for a wide range of capacities—from 
50 VA, to 10,000 KVA. STANDARD trans- 
formers are on every continent. 

With STANDARD’S prices in keeping 
with your requirements... with STAND- 
ARD’S experience... with STANDARD’S 
quality ... figure now on using STANDARD 
transformers in your new 1949 designs. Write 
for literature. 


29 vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN . . - OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + ¢ OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 


JUNE 1948 





} 





The Right Move 
at the Right Time 








and PLASTICS MAKE PERFECT! 


When you make a play for all the benefits that Plastics 
offer—let us help you plan and execute your attack. An 
experienced moulder’s knowledge means just as much in 
planning as it does in actual production. It will smooth 
out design and production kinks—possibly cut costs—and 
certainly ensure a better, sweeter-running job. 


We'll take full responsibility for reproduction of your 
blueprints — quote a fair price on a job that will keep 
specified shipments of quality parts moving into your de- 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 ° Detroit, Randolph 5214 
Franklin, Pa., Venango County 186 ° Los Angeles, 
Prospect 7503 * Dallas, Lakeside 1022 * St. Louis, 
Rosedale 3542 ° Toronto, Canada, Adelaide 1377. 
EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 


livery docks at required dates. And with that quotation, 
we'll stake the 31-year-old Kurz-Kasch reputation for 
capability in plastics. 

The Kurz-Kasch plant is large, modern and self-inte- 
grated for the design and production of any plastic part 
by compression, transfer or plunger moulding techniques. 
We’re interested in your business — we’ll send you a sales 
engineer at the drop of a hat — and we cordially invite 
your inquiry. 














FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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USE A DEMMLER CUP... 


Viscosity is measured simply 
Demmler 


he varnish 





by placing the 
Viscosimeter int 
(or other liquid) and allow- 
t to settle under its own 
Varnish enters CUP 
pening at the 









ing i 
weight. 
through o 
bottom. 
















Westinghouse offers a quicker, easier way to test the vis- "SCOsit 
cosity of electrical insulating varnishes. Using the Demmler 
Viscosimeter, developed by Westinghouse, operators can 
make the tests right in the dip tank or varnish cans. cc eae - 


It consists of a cone-shaped brass cup, accurately cali- TUFFERNELL INSULATING VARNISHES 
brated for content and weight. A small opening in the 


tip permits entry of varnish...a pointer near the top 
tells when to stop. It is supplied in two types, No. 1 and : aay 
No. 10, both of equal size, but with differences in tip open- Westinghouse offers the electrical industry 
ing. No.10 is especially for heavier liquids, and sinks ten 
times as rapidly as No. 1. Available at cost ($10.00 each). 
Call or write your nearby Westinghouse distributor... to 
place your order or obtain more information. Also, ask for 
Bulletin 65-120 which gives helpful viscosity data and 
describes the complete line of Tuffernell Insulating Var- 
nishes. Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-06412 


a complete line of insulating varnishes. . . 
a type for every requirement. Each is 
formulated to meet specific operating 
requirements . . . job-proved in exten- 
sive field applications . . . backed by the 
Westinghouse guarantee. 


For best results, use Tuffernell! | 


Toffee” 


ae Sn A SEN “ea 











(w} Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE * Theyht, 
TUFFERNELL INSULATING VARNISHES 
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THERE’S ONE CORRECT 


INDUCTION MOTOR 
a LA OY ae 


+ 


@e 200 Hp. induction Motor > 400 Hp. Vertical ind. Motor a 200 Ho. Squirrel Cage Vertical Ga 300 Hp. 4-Speed Squirrel! Cage 
ind. Motor Ind. Motor 


— 25 Hp. Vertical ind. Motor @# 250 Hp., 1800 r.p.m. ind. Motor @# 30 Hp. Splash-proof ind. Motor @ 40 Hp. Fan Cooled ind. Motor 


amet htow 8 U FR K E ; S i Tn Whotor 


Series “’D’’ NEMA Frame Sizes 203 to 505 


Burke’s new line of Drip-Proof Induction Motors follows our traditional policy 
of designing to generous proportions. We have achieved the utmost from NEMA 
frame standards utilizing over 30 years experience with welded steel plate frame 
construction. We have not tried to confine component parts into minimum space. 
As in all Burke motors we have designed for a generous factor of safety. 


These Series ‘““D” Motors on exhaustive tests in our plant have fully justified our 
generous-proportion-theory. They run exceptionally cool over extended periods of 
service. Note above that cooling air enters at each end below the centerline in- 
duced by rotor fan action, and is deflected up and down and around motor wind- 
ings through large side openings between feet and below the center-line—no 
chance for recirculation. Here ample interior space for air-flow contributes to 
cool running. 


Write for Bulletin D-1 


Uniform in design from 
NEMA frame sizes 203 to 505. 


BurRKE ELECTRIC COMPANY 326 w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HIGH CYCLE 

MOTORS MOTORS to |; HP MOTORS MOTORS to 1500 HP BLOCKS to 1500 HP M-G SETS— 

1/50th to144HP 1te1S00HP GEN. to 1000 Kw. | 7 STD. SIZES 
: : = < Fi ery pe no 
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FOOT PEDAL 


WIRE STRIPPER 





A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 





aieltieieeamesiin 





for LUOUY purpose = 


E-Z AUTOMATIC 
WIRE STRIPPER 





Simple and efficient. As easy to operate 
as a pair of pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 
ders attest to its superiority. 































COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


















SEND FOR CIRCULARS 











Prove the merits of a Pyramid Wire Stripper 





in your own shop on your own work. Send 


us your wire samples and specifications so 


PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


that we may accurately gauge your needs 





before shipping machine and instructions 





GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, ve 
a umversa. MOTORS 





closing or opening of a timed electrical circuit for electr 
equipment, heat application, conveyors, X-ray equipment, pi 
tic extrusion and molding, and for recycling operations. Aj 
able in maximum intervals of 15, 30 and 60 seconds, 35 
minutes. Bakelite cased, 3 in. diameter. 











A few of the timers we build for Industry: 
@ Automatic Reset 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 


@ Signaling 

@ Push-button Automatic Reset 

@ Panel-mount Time Delay 

@ Behind-the-panel-mount Time Delay 
@ Running Time Meters 

@ Others for special purposes. 



















We have more than 400 types of timers for you to c 
from. Write us your requirements. 


INDUSTRIAL TIMER CORPORATION 


112 Edison Place, Newark, New Jersey 





212 SOUTH STREET, STAMFORD, CONN. 
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Guide to Buying 


VLA MOUaLR MOEA SH LCC NOM aU eS) 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 


Director, Reader Service, 
product or company 


ADHESIVES 


Ambroid Co. 305 Franklin, Boston 10, 
Mass. 

Armstrong Cork Co., 9503 Arch, Lan- 
caster, Pa. 


ALUMINUM 


Aluminum Company of America, 2179 
Gulf Bidg., Pittsburgh 19, Pa 
** Alcoa.” 

Federated Metals Div. American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., Waterbury 89, 
Conn. ‘“‘Anaconda,”’ 

Baker and Co., inc., 113 Astor, Newark 
5. N. J. 

Bridgeport Brass Co., Briageport 2, 
Conn. (Copper.) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours & Co., Inc., E. I., 
Electro-Chemicals Dept., Wilmington, 
Del. 

Federated Metals Div., American Smeit- 
ing & Refinining Co., 120 roadway 
New York, N. Y. 

General Plate Div., Meta:s & Controls 
Corp. Attleboro, Mass. (Silver, Gold.) 

Handy & Harman, 32 Fulton, New York 
7, N. Y._ (Silver.) 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave.. Philadelphia 46, Pa. 
“Elephant Brand’’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 


ASBESTOS SLEEVING. See (Sleeving 
and Tape, Asbestos. 


BALANCING MACHINES 


Bear Mfg. Co., Dept. E13, Rock Island, 
il. 

Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLASTS FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 


Hoover Ball Bearing Co., Ann Arbor, 
Mich. 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 S. 54tn Ave., 
Cicero 50, IL. 

BASES, MOTOR. See Motor Slide 
Bases. 


BATTERIES, DRY 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. ‘*Tropical.’’ 

National Carbon Co., Inc., 30 E. 42nd, 
New York 17, N. Y. 

Radio Corporation of America, Com- 
mercial Eng neering, Section mk 71, 
Harrison, N. J 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. Mill, New 

Castle, Pa. Steel or Bronzed Backed 
Moraine Products Division of General 
Motors, Dayton, O. (Steel-Backed). 


BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 104 5th Ave. New 
York 11, N. Y. 

Miniature Precision Bearings, Inc., 
Keene, N. H. * 

New Departure Div. Jeneral Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Dept. 

H, Stamford Conn. 
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information sought 


BEARINGS, 


and Thrust) 


Bearing Co., New Britain, Conn. 


Federal Bearings Co., Inc., Poughkeepsie, 
and Bearing 


& Heitz Precision 
Cleveland 1, 


Norma- Hoffman 
““Cartridge.’” 


Phitadelphia 3:2 
Bearing Co., Canton 6, O 


BEARINGS and BUSHINGS BRONZE 


Bound Brook, “Bound Brook” 

Bunting Brass & Bronze Co., Toledo 9, 
oO. 

Chase Brass & Copper Co., Inc., Water- 


Bronze Co., 


Products Div., General Motors, 


, Cleveland 14, 
Bronze Corp., 
Philidelphia 


22nd & Wash 


Randall Graphite Bearings, 


BEARINGS AND BUSHINGS. 
LUBRICANT-RETAINING 


Amplex Mfg 


Bound Brook, 


BEARINGS AND BUSHINGS, 
METALLIC 


Chemical Dept., 
National Carbon Co., 
Vulcanized Fibre Co., 
Ryerson & Son, *., Joseph T., Chicago, 


Tay or Fibre Co., 
Westinghouse 


BEARINGS, FLEXIBLE 


BEARINGS, NEEDLE 


BELLOWS, METALLIC 


(For Die-Less 
O' Neill-Irwin 


Duplicating) 


Electrical Manufacturing, if either 
is not found here. 





BERYLLIUM COPPER (lod, strip 
Tube, Wire) 

Beryllium Corp. Reading 5, Pa 

Mallory & Uo., Inc., P. Rt., Indianapolis 
6, Ind. 


Riversiuae Metal Co., Riverside, N. J. 


BIMETALS. See Thermostatic 
Bimetals, 


BISMUTH ALLOYS 
Cerro De Pasco Copper Corp Dept 
40 Watl, New York 5 > oe 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


BLOCKS, PILLOW 


Fatnir Bearing Co., New Britain, Conn. 

Norma - Hoffmann Bearings Corp., Mam- 
ilton Ave., Stamford, Conn. 

Randal: Graphite Bearings Inc., 609 
W. Lake St., Dept. 415, Chicago 6, 
Il. 

SKF Industries, Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and _ Blowers. 
BOBBINS, COIL. See Coil Cores and 


Forms. 
BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 


See also Containers, Pacnag.ny ua 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 
W. 2st Place, Cheago 8, Ill 

Wirebound Box Manuiacturers  Assn., 
Room 1840, Borland Sidg., Chicago 


3, I. 
BRAKES, BENDING. See Benders, 


Srakes and Shears 


BRASS, BRONZE AND COPPER 


All Commercial Forms 
(For Wire, See Wire and Cable, 
Bare) 

American Brass Company, Waterbury 88, 
Conn, “‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Cop 
per Alloys). 

American Nickeloid Co., Peru 3, Ill 
(prefinished), **Nickeloid.”’ 

Bridgeport Brass Co., Bridgeport 


Conn, (Also “‘Duronze’’ Silicon Bronze 


and Aluminum A/?loys). 

Bristol Brass Corp., Bristol, Conn 

Bunting Brass and Bronze Co., Toledo 9, 
0. (Bronze Bars) 

Chase Brass & Copper Co., Inc., Water 
Bury 91, Conn. 


Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 

Ferderated Metals Div. American Smelt 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 

Hussey & Co., C. G., Pittsburgn, Pa 

lisco Copper Tube & Products Inc. 
Cincinnati 27, O. (Copper Tubing) 

Johnson Bronze Co., 570 8S. Mill, New 
“astle, Pa. (Bronze Bars). 

Revere Cooper & Brass, Inc., 230 Park 

Revere Copper & Brass, Inc., 230 Park 


BRAZING ALLOYS, SILVER 


Baker & Co., Inc., 113 Astor, Newark 
5 N. J. 





Callite Tungsten Corp., 547 Seth, 
Union City, N. J. 

Chase Brass & Copper Co., Inc., Water 
Bury 91, Conn. 

General Plate Div., Metals and Control 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New Yor, 
7, N. Y¥. ‘“*Easy-Flo,’’ ‘‘Si:-los."’ 
Mallory & Co., Inc., P. R., Indianapolis 

6, Ind. 


BRAZING DISCS, RINGS and 
WASHERS 


American Brass (o., Waterbury 88, 
Conn, Westinghouse Electric Corp., VP 
0. Box 868, Pittsburgh 30, Pa 

Handy & Harman, 82 Fulton, New Yor! 
To Be Oe 


BRONZE. See Brass, Bronze & Cop 
er; also Phosphor Bronze 


BRUSHES: CARBON, GRAPHITE 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 8 
52nd Ave. Cicero 50, Hl. “BBB."' 
Morganite, Inc., 3302—48th Ave., Long 

Island City 1, N. Y. 

National Carbon Company, Inc., 30 E 
42nd, New York 17, N. Y 

Ohio Carbon Co., 12508 Berea’ Rhd., 
Cleveland 11, O 

Speer Carbon UCo., St. Marys, Ta 
“*Muftiflex.’’ 

Stackpole Carbon Co., St. Marys, Pa 

Westinghouse Elec. Corp., P. O. Box 868 
Pittsburgh 30, Pa. 


BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION see Plastics - Custor 
FIBRE see Fibre, Vulcanizeu 
GLASS, see Glass, Technical 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENERS 


United-Carr Fastener Corp., Dept E-2, 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 10270 Berea Rd 
Creveland 2, O. ‘‘Snap Clip.”’ 


CABINETS, SHEET METAL  (tioxes 
Chassis, llousings, Panels, Racks 
Tanks) 

Ivon Metal Products, Inc., 2239 Monroe 
Ave., Aurora Ill. 

Overly-Hautz (o., 11500 Madison Ave 
Cleveland 2, O. 

Riester & Thesmacher Co., 1256 W. 25th 
Cleveland, O. 

Worchester Pressed Steel Co., 612 Barber 
Ave., Worchester 6, Mass. ‘‘Presteel 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR.- 
NESSES. See Harnesses & Assemblies 
Wire. 


CAMBRIC, VARNISHED. See Fabrics 
Insulating. 


CAPACITORS 


Acrovox Corporation, New Bedford, Mass 
Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa., ‘‘A-MP.”’ 
Deutschmann Corp, Tobe, Norwood 

Mass. ‘“Tobe,”’ ‘‘Oil-Mites.”’ 

Federal Telephone and Radio Corp 
Dept -416, 100 Kingsland Rd 
Clifton, N. J. 

Genera: Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. Y 
*Lestrofilm.’’ 

Mallory & Co., Inc., P. R., Indianapol 
6, Ind. 

Sprague Electric Co., North Adams 
Mass 
Stackpole Carbon Co., St. Marys, Pa 


CARBON’ .AND GRAPHITE: (Con 
tacts, Electrodes Anodes, Bearings 
Dises, Piles, Plates, Plungers, Rings 
Seals, etc.) 

(See also Brushes, Carbon Graphite 
Metal-Graphite) 

Becker Brothers Carbon Co., 3450 8S 

52nd Ave., Cicero 50, Il. “BBB 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 
National Carbon Co. Inc., 30 FE. 42nd 
New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Md 
Cleve'and 11, O. 

Speer Carbon Co., St. Mary, Pa 

Stackpote Carbon Co., St. Marys, Pa 











CASTINGS, ALUMINUM See also Cast 
ing, Die 

Alumicast Corp, 1515 N. Kilpatrick, Ch 
cago 51, I 

Aluminum Company of America, “21 
Gulf Bidg., Pittsburgh 19, Pa 
**Alcoa.”’ 

Bound Brook Oil-Less Bearing © 
Bound Brook, N. J. ° 


CASTINGS, BRASS, BRONZE & COP 
PER, BERYLLIUM 


seryllium Corp., Reading 5, Pa., 
tound Brook Oilless Bearing Co. Bour 
Brook, N. J 

Johnson Bronze Co., 570 S. Mill, Ne 
Castle, Pa 

Mallory & Co., Inc. P. KR. Indianapo 
6, Ind 

Phosphor Bronze Corp., 22nd & Was! 
ington Ave., Philadelphia 46, Pa 

Scovill Mfg. Co., 18 Mill, Waterbu 
91, Conn. 
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ELECTRICAL PAPERS THAT PAY OFF IN PROTECTION 


Better protection for small motors, generators, 
transformers, and other electrical equipment can be 
provided by better electrical insulating papers. 
H & V electrical papers are fully dependable be- 
cause they’re manufactured under strict laboratory 
control and undergo repeated testing for uniformity 
of quality. 


HOLLINGSWORTH & VOSE COMPANY, 


% 


_ SPEEDY DELIVERIES 


— 


ay Specify FEDERAL Stampings when you need ac- 
curate short run stampings in a hurry. 


of Accurate Stampings 


BNE 

G” The new Federal method is speedy .. . keeps tooling 
a costs low . . . produces high quality stampings. 

& Send your prints today for prompt 


money saving quotations and fast deliveries. 


Federal Tool & Mfg. Company 
"Quality Stampings in Small Quantities” 
3216-M Washington Ave. N., Minneapolis, Minn. 






The Universal 
Liquid Cement 


Ready-to-use Waterproof 
Dries Quickly 
Proved ideal for holding calibrating screws . . . holding mercury switch 


tubes in clips . . . insulation non-fray . . . and moisture proofing . . . 
handy for repair work where speed and strength are needed. 


Write for free sample and test this superior product to your own 
satisfaction! 


Special adhesives developed to meet industrial requirements. Our lab- 


oratory is at your service for such problems. 


Packed for convenience in tubes; pint, quart, and gallon cans. 


AMBROID CO. 


Est. 1910 
Boston 10, Mass. 





305 Franklin St. 
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What’s more, H & V electrical insulating papers 
are being widely used by some of America’s leading 
manufacturers of electrical equipment... they’ve 
got to be safe and have the right dielectric proper- 
ties to do the job they’re doing. So no matter how 
large or how small your requirements may be, 
you'll find that it pays to rely on H & V. 


EAST WALPOLE, MASSACHUSETTS 


IMMEDIATE DELIVERY 


New Heinze Type Z 


FOUR POLE e SHADED POLE e INDUCTION 
MOTOR 314” DIA. 
H.P. ratings available from 1/100 to 1/40 at 
free speeds of 1700 RPM. Load speed 1550 RPM. 
Voltages 115 or 230, 50 or 60 cycles AC. 


Specifically designed to drive 6, 8, 10 and 12” 
fans, but has a wide diversity of other applications. 


Heinze Electric Co 


685 Lawrence Street 
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Every operation in the produc- 
tion and rolling of FOLLANS- 
BEE ELECTRICAL SHEETS 
is rigidly controlled to assure 
uniform electrical, mechanical, 
and physical characteristics. 
FOLLANSBEE SILICON 
STEEL is manufactured in a 
variety of grades and gauges 
suitable for all electrical de- 
sign requirements. 

The FOLLANSBEE repre- 
sentative nearest you can fur- 
nish complete information on 
FOLLANSBEE ELECTRI- 
CAL SHEETS, as well as the 
other FOLLANSBEE  SPE- 
CIALTY STEELS: 

@ COLD ROLLED STRIP 

@ POLISHED BLUE SHEETS 


@ SEAMLESS TERNE ROLL 
ROOFING 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 





Sales Offices—New York, Philadelphia, Rochester, Cleveland, Detroit, 
Milwaukee. Sales Agents—Chicago, Indianapolis, St. Louis, Kansas City, 
Nashville, Houston, Los Angeles, San Francisco, Seattle; Toronto and 


Montreal, Canada. Plants—Follansbee, W. Va., and Toronto, Ohio. 


Follansbee Metal Warehouses: 
Pittsburgh, Pa., Rochester, N.Y., and Fairfield, Conn. 
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CASTINGS, DIE 


Alumicast Corp., 1515 N. 
Chicago 51, (Aluminum.) 

Aluminum Co. of America, 612 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

Exectric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waunesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) ‘*Horsehead.”’ 


CASTINGS, GRAY IRON 

Eaton Manufacturing Company, Foundry 
Division, 9771 French Rd., Detroit 13, 
Mich. 

Electric Auto-Lite Co., Toledo, U. Whe- 
land Co., The Foundry Div., Chat- 
tanooga 2, Tenn 


CASTING, .PRECISION 
Process) 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 
‘‘Inco,”’ ‘‘Inconel’’ ‘*Monel.”’ 


Kilpatrick, 


(Lost - Wax 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 

Sauereisen Cements Co., 1642 Sharps- 
burg, Pittsburgh 15, Pa. 

Titanium Aloys Mfg. Co., 111 Broad- 
way, New York, N. Y. ““TAM.’ 


CEMENT, INSULATING AND SEAL- 
ING 

Ambroid Co., 305 Franklin, Boston 10, 
Mass. ; 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., E. I., F.nishes 
Div., Wilmington, Del rs 

General Electric Co., Section RIMA-678 
Resin & Insuiation Materials _Div., 
Chemical Dept., Schenectady 5, N. Y. 

Sauereisen Coments | e. 1642 Sharps- 
yurg, Pittsburgh 15, Pa. 

saree hh Nrakaotain Co., Newark 4, N. J 


Titanium Alloy Mfg. Co., 111 Broad 
way, New York, N. Y 
CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 
Akron Porcelain (Co., 2725 Cory Ave 


Akron 14, O. (A) . 
American Lava Corp., Chattanooga 0 
Tenn. ““ALSIMAG'’’ (C). ae 
Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, O. (A). 
Colonial Insulator Co., 907 Grant, Akron 
11, O. (AB). 
General Ceramics & 
Keasbey, N. J. (AC). F 
Frenchtown Porcelain Co., 9 Muirhead 
Ave., Trenton 9, N. J. (ABC) 
Iinois Electric Porcelain Co., Macomb, 
Ill, (A) : ; 
Knox Porcelain Corp., ‘Knoxville 1, 
Tenn. (A) 
Louthan Mfg. Co., 2000 Harvey Ave., 
Rast Liverpool, O. (A) ; 
en ce Poresain Co., New York 
Ave. & Plum, Trenton 5, N. J. (AB) 
Porcelain Products, Inc., 1241 W. Front, 
Findlay, O. (A). ‘ 
Square D Co., 6060 Rivard, Detroit 11 
Mich (A). 

niae herein Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC) 

Steward Mfg. Co., D. M., Chatanooga 1, 
Tenn *‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 
‘‘Insulcon’’ (ABCD). 

Titanium Alloy Mfg. Co., 111 Broadway 
New York, N. Y “TAM” (D)._ 

Universal Clay Products Co., 1540 E 
First, Sandusky, O. (A) wo 

Westinghouse Elec. Corp., P.O. Box 868 
Pittsburgh 30, Pa. (A). 


Steatite Corp., 


CHROME NICKEL ALLOYS. (See Re 
sistance Alloys. 


CIRCUIT BREAKERS 

Federal Electric Products Co., 0U Paris 
Newark 5, N. J. ‘‘Noark.”’ s 

General Electric Co., Section H668 57. 
Apparatus Dept., Schenectady 5, N. Y 

Heinemann Electric Co., 99 Plum, 
Trenton, N. J. ‘*HECO’’.” 

Littelfuse, Inc. 4761 Ravenswood Ave 
Chicago 40, [1 ; 

Square D. Co., 6060 Rivard Detroit 11, 
Mich. 

Westinghouse Elec. Corp, P 
Pittsburgh 30, Pa. ‘‘De-ion.”’ 


VU. S868, 


CLAMPS, GROUND 

Ilsco Copper Tube & Products Co., 
Cincinnati 27, O. 

Sherman Mfg. Co., H. B. Battle Creek, 


Mich. y . 7 
Trico Fuse Mfg. Co., 2948 N. 5th 
waukee 12, Wis. 


CLAMPS, TEST 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Trico Fuse Mfg. Co., 2948 N. 5th Mil- 
waufle, 12, Wis 


CLEANING COMPOUNDS METAL 


Oakite Products, Inc., 18 Tl Thames, 
New York 6, N. Y. 


CLIPS, SNAP. See Rings, Retainer & 
sha, 's. 


CLOTH, INSULATING. See Fabrics, In 
sulating. 


CLOTH, TRACING. See Tracing Cloth 
& Paper. 


CLUTCHES 


Mercury Clutch Div.. Automatic Steel 
Products, Inc., 1201 Wamden Ave., 
S.W., Canton 6, O. 


COAXIAL CABLE. Se, Wire and Cable, 
Insulated. 


COIL CORES AND FORMS (See also 
Ceramics; Tubing, Paper.) 

Paramount Paper Tube Corp., 612 La 
fayette. Fort Wayne 2, Ind. 

Precision Paper Tube (Co 2085 W 
Charleston, Chicago 47, Ill 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-Type, Molded Iron) 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N, Y 

Cambridge Thermionic Corp., 45% Con 
cord Ave., Cambridge 38 Mass 

Comar Elec. (Co., 2701 Beimont Ave., 
Chicago 18, Ill 

Coto-Coil Co., Inc., 65 Pavilion Ave 
Providence 5, R. I 

Dano Electric Co., 93 Main, Winsted 
Conn 

Davis & Co., Inc., Dean W., 1006 First 
Kentland, Ind 

E'ectric Auto-Lite Co., Port Huron 
Mich. 

Electricoil Transformer Co., 417 Canal 
New York 17, N. Y. 

Federal Telephone and Redio Corp 
Dept. F-416, 100 Kingsland Rd., Clif 
ton, N. J. 

General Electric Co., Section E700-84 
Apparatus Dept., Schenectady 5, N. ¥ 

Gramer Company 4 N. Pulaski Road 
Chicago 39, I'l *“*“Gracoi:."’ 





Nothelfer Winding Laboratories, 11 
Albemarle Ave., Trenton 4%, N J 
“H-W-T’’ 

Radio Corporation of America Cem 
mercial Engineering, Section ER 71 


Harrison, N. J 


COIL WINDING MACHINES 

Associated Production Co., 2655 W 
19th, Chicago 8, I 

Driver Co., Wilbur B 150) icivers'de 
Ave., Newark 4, N. J 

Ideal Industries, Inc., 1008 Park Ave 
Syveamore, Tl 

Universal Winding Co., P. O. Box 1605 
Providence 1, R. I 


COMMUTATORS 


Kirkwood Commutator Co 
Ave Cleveland 15, O 
Nippert Electric Products (@o., 1759 W 
Mound, Columbus 16, O ‘‘Nenco.”’ 
Westinghouse FElec Corp., P oO Box 

S68, Pittsburgh 30, Pa 


1345 Carnegie 


COMMUTATOR SAWS and SLOTTERS 


Idea: Industries, Inc., 1008 Park Ave 


Sycamore, Il). 


COMPOUNDS, SEALING. See Cement 
Insulating & Sealing also Waxes and 
Compounds. 


COMPOUNDS, VARNISH, See Var 
nishes, Compounds and Resins 


CONDENSERS. See Capacitors 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inec., 1504 N 
Fourth, Harrisburg Pa. “A-MP 
Amer.can Brass Co., Waterbury SS 

Conn 

American Phenolic Corp. 1830 8S. 54th, 
Cicero 54, Il. 

Burndy Engineering Co., Inc., 10% 
Bruckner Blvd., New York 54, N. Y 
Cannon Electrical Development Co., 320! 
Humboldt St., Los Angeles 31, Calif 
Chase Brass & Copper Co., Inc., Water 

bury 91, Conn 

Federal Telephone and Radio Corp 
Dept F-416 900 Passaic Ave., E 
Newar|, N. J. 

General Electric Co. Section A50-122 
App-iance & Merchandise Dept 
Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave 
Syramore, Ll. 

Illsco Copper Tube & Products, In 
Cincinnati 27, 0 

Krueger & Hudepohl. Third & Vine Sts. 
Cina.nnals «, v 

Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass 

Scintilla Magneto Div., Bendix Aviation 
Sidney, N.Y. 

Sherman Mfg. Co.. H. B., 12 Barn 
Battle Creek, Micn 


CONTACTORS, MAGNETIC, 


Relays & Contactors 


CONTACTS AND GONTACT POINTS 
Baker & Co., Inec., 113 Astor, Newar 
& BH. JZ, 

Brainin Co., C. S., 233 Spring, Ne 
York 13, N. Y 

Callite Tungsten Corp., 547—39th, Uni 
Citv. N. J 

Metallurgical Corp., Nort 

‘*Fastell 


Fensteel 
Chicago, Tl **Fasatoy,”’ 


ELECTRICAL MANUFACTURING 



















































HAVE YOUR 


Products 


HAD A SPRING 
CHECK-UP? 





Have you analyzed the spring cost require- 
ments for your products lately? In many 
cases, manufacturers find that they are 
wasting money—unnecessarily increasing 
the unit cost of their product—by using 
“luxury” springs. 

It may not be essential, for example, to 
use springs with such close tolerances. 
Your specifications may unnecessarily call 
for ground-end springs—or fancy hooks 
that could be eliminated. 

Why not have a Lewis Spring Enginee1 
help you with spring specifications? Lewis 
engineers are thoroughly experienced in 
all phases of spring design and applica- 
bility to products. They can quickly recom- 
mend the most practical and economical 
spring or wireform for your particular re- 
quirements. 


BRUSH DESIGNING 


came — mms ——— sense re ee eee 


_ Now, with prices of component parts as 
Our engineering staff is not only 


uestitte- new devategmaets tex they are, you'll find welcome relief in this 
Industry as a whole but it is opportunity to lower your costs without 
available for “personalized” lowering product quality. 


d tions to indi- . . 
ontipdinatlle x smndigaaeriun Lewis engineers have saved manufac- 
vidual companies. Avail yourselves 


ok ts wee ah eee turers thousands of dollars. There is a 


personnel in the carbon brush field! Lewis Spring Engineer near you who will 
be glad to work with you in deciding the 


BRUSH MANUFACTURING most practical springs or wireforms for 
your products. Get your spring check-up 


Our manufacturing facilities are ‘ fs 
now. There’s no obligation. 


complete in every detail. Conse- 
quently, our scope of production 
covers every operation from the 
raw material to the finished prod- 
uct. These facilities coupled with 
our engineering “know-how,” 
completely rounds out our MOTOR 
AND GENERATOR BRUSH SERV- 
ICE TO YOU. 2646 NORTH AVENUE, CHICAGO 47, ILL. 


LEWIS SPRING & MFG. CO. 















ORDER YOUR 
CARBON BRUSHES 
FROM A 
SINGLE 
SOURCE 


ee 


12508 BEREA ROAD * CLEVELAND 11, OHIO 



















PRECISION 


SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 






JUNE 1948 
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PRODUCTS 





IGH speed machine-winding of electric 

motor armatures necessarily exposes mag- 
net wire to some rugged treatment. Insulating film 
must be tough, yet pliable. Copper must have the 
proper degree of anneal to “stay put’”’ and insure 
uniformly filled slots and compact end-loops. 


The all-around (in the groove and out) “winda- 
bility’’ of ESSEX EXTRA TEST MAGNET WIRE 
in this and other exacting applications cannot be 
excelled. 


ESSEX WIRE CORP. 


FORT WAYNE 6, INDIANA 


Plants: Fort Wayne, Indiana; Detroit, Michigan; 
Anaheim, California. Warehouses* and Sales 
Offices: *Atlanta, Ga.; *Boston, Mass.; “Chicago, 
Ill.; Dallas, Texas; Dayton, Ohio; *Detroit, Mich.; 
Kansas City, Mo.; *Newark, N. J.; Philadelphia, 
Pa.; *St. Louis, Mo.; Cleveland, Ohio; Milwaukee, 
Wis.; San Francisco, Calif.; *Los Angeles, Calif. 





General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 

Heyman Mfg. Co., 500 Michigan Ave. 
Kenilworth, N. J. 

Mallory & Co., Inc., P. R., 
6, Ind. 

National Carbon Co. 
Yoru 17, N. Y¥. 
Stackpole Carbon Co., St. Marys, Pa. 
Standard Metals Corp., 262 Broad, N 

Attleboro, Mass. 
Wilson Co., a A. 105 
Newark 5, N. J. **Wilco.”’ 


Indianapolis 


30 E. 42nd, New 


Chestnut, 


CONTACTS, CARBON. See 


Carbon & 
Graphite, 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. **Heyco.” 


CONTAINERS, PACKAGING and SHIP- 
PING. See atso Boxes and Crates, 
Wirebound. 

Gair Co Inc., Robt., 155 E. 44tth, 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, 
St. Louis 2, Mo 

Rathborne Hair & Ridgeway (Co., 1440 
W. 2lst Place, Chicago 8 III. 

Union Bag & Paper Corp., Woolworth 
Bidg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


Atom Goods Mfg. Co., Manitowoc, 
vis. 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 § 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart 
ford 1, Conn. 

Electro Switch Corp., 193 Broad, Wey 
mouth 88, Mass. 

Federal Electric Products Co., 50 
Newark 5, N. J. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 


Second, 


Paris, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 
CONTROLS, . FLOAT and LIQuID 


Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATU See also Relays, Switches, 
Thermostats. 

Allen-Bradley Co., 1316 S 
Milwaukee 4, Wis. 

Barber-Colman Co., Rockford, TI. 

Bristol Company, 153 -—CBristol = Rd., 
Waterbury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Cam-Stat Ine., Div. The Paul Henry 
Co., 2310 8. Lacienega, Los Angeles 
34, Catif. 

Edison Inc., Thos. A 
W. Orange, N. J. 
Fenwal, Inc., 51 Pleasant, 
Mass. ‘“Thermoswitch.”’ 
General Electric Co., Section H6#8-57, 
Apparatus Dept., Schenectady 5, N. Y 
Hart Mfg. Co., The, 211 Bartholomew 

Ave., Hartford, Conn 

Teffercon Electric (o.. Bellwood, Tl 

Mercoid Corn., 4213 Belmont Ave., Chi- 
cago 41, Tl. 

Minneapolis- Honeywell 
2685 Fourth Ave., S., 


Second, 


Instrument Div., 


Ashland, 


Regulator Co., 
Minneapolis &, 


Minn. 
Robertshaw-Fulton Controls Co., Young- 
wood, Pa 


Spencer Thermostat Co., 101 Forest St., 
Attleboro, Mass. 

Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 

CONTROLS, REMOTE, See Push 
Button Stations; Relays and Con 
tactors. Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


CONVERTERS, VIBRATOR. See Vibra- 
tor Converters. 


COPPER. See Brass, Bronze and Copper. 


Copper. 6 
COPPER, BERYLLIUM. See _ Beryl- 
lium Copper. 
CORD, INSULATED. See Wire and 


Cable, Insulated. 


CORD SETS 


American Electric Heater Co., 
2, Mich. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc. 15 Park Row, 
New York 7, N. Y¥. ‘“‘Corwico’’. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol”’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

Miller Electric Co., 70 River, Pawtucket, 
is 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


Detroit 





Phalo Plastics Corp., 
ter 8, Mass. 

Plastic Wire & Cable Corp, 405 E 
Main, Jewett City, Conn. ‘'Piastic-on-"’ 

Essex Wire Corp., Ft. Wayne, Ind. 

R. I. Appliance & Cordset Co., 191 
Weeden, Pawtucket, R. 1. 

Royal Electric Co., Inc., 
R. LL. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords. 


25 Foster, Worces 


Pawtuc Let, 


CORD and TWINE, ARMATURE and 
COIL 


insulation Manufacturers Corp., 595 W 
Washington Blvd., Chicago 66, II] 
Mica 'nsulator Company, Schenectady 1 

N. \ 


Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y 

Varflex Corp Rome, NY 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


CORES, COIL. Sce Coil Cores and 
Forms 

CORES, POWDERED IRON. See 
Powdered Metal Products 

CORES, REFRACTORY. See Ceramics 
GORES TRANSFORMER 

Acme Elec. Corp., 35 Water, Cuba, 
y. 


— —— a 


Westinghouse Electric Corp. P. 0. Box 
868, Pittsburgh 30, Pa. ‘‘Hipoersi!’’ : 
CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9503 Arch, Lan 


caster, Pa. 


COTTON SLEEVING. See Tubng and 


Sleeving, Braided Fabric 
COUNTERS 
Bristol Company, 153 Bristol Rad., 


Waterbury 91, Conn. 
Veeder-Root, Inc., Hartford 2, Conn 
““Countrol”’ 


COUPLINGS, FLEXIBLE 

Crocker-Wheeler 
Co Div 
Ampere, N 
Lord Mfg. Co., Erie, Pa. 
ber) 

Westinghouse Elec. Corp., P. 0 Box 

868, Pittsburgh 30, Pa. 


Electric 
Joshua 


Manufacturing 
Hendy Corp., 


(Bonded Rub 


CRYSTAL UNITS QUARTZ 

Cambridge Thermionic Corp., 453 Con 
cord Ave., Cambridge 38, Mess 

Federal Telephone and Radio Corp., 
Dept. F-416 100 Kingsland Rd., Clit 
ton, N. J. 


CUPRO NICKEL. See Nickel and Nickel 
Alloys 

CUSTOM MOLDERS. See Ptastics 
Custom Molders and Extruders 


DECALCOMANIA 
Mevercord Co., Dept 7-12, 5323 W 
Lake, Chicago 44, IT 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 15°90 Montana 
Dept. E-1 (Chicago 14, I 

Mica Insulator Co., Schenectady 1, N. Y 


DIAL LIGHT, ASSEMBLIES. 
See Lights, Pilot & Indicator 


DIE CASTINGS. See Castings Die 


DIE CASTING MACHINES 

Kux Machine Co., 3922 W. Harrison St., 
Chicago 24, TH. 

Hydraulic Press Mfg. Co., 1004 Marion 
td., Mt. Gilead, O. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units 


DIES LAMINATION and 
PERFORATING 


Crescent Tool & Die Company, 1780 
Southfield Rd., Lincoln Park 25, Mich 


DRAFTING EQUIPMENT and 
MATERIALS 


Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y 

Keuffel & Esser Co., Hoboken, N. J 
**Paragon.”’ 

Post Co., Fredericl 3650 N. Avondale 
Ave., Chicago 18, Il. 


DRAWN METAL SHAPES. (See also 
Stampings. Metal) 

Electric Auto-Lite Co., Toledo 1, 0 

Worcester Pressed Stee' Co., 612 Barber 
Ave., Worcester 6, ‘‘Presteel.’’ 


DRILLING & TAPPING MACHINES 


Hamilton Tool Co., Ninth and Hanover, 
Hamilton, O. 


DRIVES, ELECTRONIC 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electric Co. Section H668-57 
Apparatus Dept., Schenectady 5, N. Y. 
‘“Thy-mo-trol.”” 


ELECTRICAL MANUFACTURING 
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Whnt SHAKE LOOSE! 


tact 
+ “Unbrako’’ Sock- 
et Set Screw 
with Knurled 
Cup Point. 


nh 


REG. U.S. PAT. OFF. 


SOCKET SCREW 
PRODUCTS 























“Unbrako”’ Sock- Wereees 
et Set Screw 
with Knurled 
Threads. 


PAT. & 
PATS. PEND. 
& PAT. & 
PATS. PEND. PATS. PEND. 
“Unbrako” Sock- 


et Head Stripper ’ 

at a They LOCK b h KNURLED 

Threads and ey ecause t ey re 

Head " ‘ rT , C 
rhe “_ nbrako”’ Socket Screw Products, shown above, are real ‘‘Fasteners’’ . . . they 
positively will not shake loose! A loose ‘‘Fastener’’ invariably causes shut-downs, loss 
of production, and just as invariably increased costs . .. each of which these 


‘“‘Unbrako”’ Screws absolutely prevent. The ‘‘Unbrako’’ Knurled threads and knurled 
cup-points positively hold tight, regardless of the most chattering vibration 
Knurling of Socket making them excellent Self-Lockers. Knurling of the heads of ‘‘Unbrako’’ Socket 
Screws exiginated with Screw Products also allows for slip-proof and fumble-proof grip, even if fingers 
= s and heads are oily. Incidentally—the ‘‘Unbrako’’ Self-Lockers with Knurled Cup Points 
Unbrako” in 1934. can be used again and again. 








Millions of these ‘‘Unbrako’’ Socket Screw Products—in sizes from #4 to 114” diameter, 







Write us for the name and in a full range of lengths—are being used throughout the industry . .. to save 
and address of your assembly time, facilitate compact designs, reduce weight and shut-down costs. We 
nearest ‘“‘Unbrako'' In- are prepared to furnish ‘‘Unbrako’’ Products in Brass, Stainless Steel, Monel, Bronze 
dustrial Distributor. or whatever your requirements may be. Ask for your copy of the ‘‘Unbrake’’ Catalog. 






OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX(EEZ§ + BRANCHES: BOSTON - CHICAGO - DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 







O20 aa eee ek! | 
KNOW SPECIFY For superior performance, 


for skilled workmanship, 
D fy N 0 4 @) | 1S tor tested dependability 
in magnetic coil windings. 
e Form Wound e Acetate Section 
e Paper Section » Bakelite Bobbin 


e Acetate Bobbin e Cotton Interweave 
ALSO TRANSFORMERS MADE TO ORDER 


EVERY JOB MADE Waatiae EW) h@) ) a 
TO YOUR INDIVIDUAL ELECTRIC CO. 7 Rivet Setters from 1 to 4 


tubular or split rivets are 
SPECIFICATIONS aReaeneenDeeeee fed, inserted and clinched 

‘A bvad eee LB in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 

























ook. 
ILSCO LUGS 


ARE 
10% to 20%, 
COOLER 


than the heavy cast PROVE IT TO YOURSELF— 


lugs you now use 


















FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 















a 
WRITE FOR SAMPLES and the Ze 
Iisco 54-page illustrated catalog. 17/4 


ILSCO COPPER TUBE & PRODUCTS CO., Inc. CHICAGO RIVET & MACHINE CO. 


9609 W. Jackson Bivd., Bellwood, Hl. cHicaco susurs 
Clacinnetl 27. Obie Tubular and Split Rivets In All Rivet Metals 
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Littelfuse Makes Headline | News 
with “In-Line” Fuse Retainer 


Littelfuse’s latest development: the “in- 
line” fuse retainer for fingertip ease in 


The Littelfuse “‘in- 
line’’ retainer is 
available in a 
variety of har- 


Nesses to fit your 
own specifica- 
tions. Larger 
opening at either 
end uses up to 
#12 standard 
automotive wire. 
Available for all 
standard automo- 
tive fuse sizes. 
Retainer may be 
had with or with- 
out wire leads 
' and terminals, 


fusing. Precisely molded of high im- 
pact bakelite and designed primarily 
for low voltage applications: car radios, 
heaters, spot lights and other automotive 
trouble spots where a fool-proof easy- 
to-handle fuse installation is desired. 
The strongly spring-locked retainer 
opens with a “push-and-twist” of the 
finger tips. Inside, the fuse rests 
against knife-edged, cup contacts that 
assure greatest degree of contact with 
lowest voltage drop. Doubled wall 
thickness at juncture of shoulder and 
lower body. 


with or without 











4761 N. RAVENSWOOD AVE., CHICAGO 40, U. S. A. 
WITE-T-LITE © SWITCH-LITE ¢ IGNITION FRITZ © NEON INDICATORS 
SWITCHES « CIRCUIT BREAKERS ¢ FUSES , MOUNTINGS AND ACCESSORIES 





i 
es 
A ge 
‘ a ~ 


YS. 
Y ™ 


Various types and forms. Send in your 


HUBBARD 
specifications; tell us what your problem 
involves. M. D. Hubbard Spring Co., 525 


Central Ave., Pontiac 12, Mich. 


H U B BA R D 


SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS 


262 


Reliance Electric & Engineering Co., 
1054 Ivanhoe Road, Cleveland 10, O 
“Vg 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.’’ 


DRIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, O. 
United States Rubber Co. 1230 Avenue 
of the Americas, New York 20, N. Y. 


ELECTRONIC COMPONENTS. See 
Specific headings 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


DYNAMOTORS. See Motors and Gen- 
erators, 


ELECTRICAL 
Electrical. 


SHEETS. See _ Steel, 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Grades. 


ENAMELS. See 
Varnishes 


Lacquers, Enamels & 


Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency 230 Park Ave., New York 17, 


EYELETS 


American Brass Co., 
Conn, ‘“‘Tru-Flange.”’ 

Revere Copper & HKBrass, Inc., 230 Park 
Ave., New York. 17, N. ‘ 


Waterbury 838, 


FABRICS, 
TIVE 


Minnesota Mining & Mfg. Co., St Paul 
6, Minn. 


ELECTRICALLY GONDUC- 


FABRICS, 
Tapes) 
Glass-riber, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (See aiso Tub 
ing and Sleeving, Braided Fabrics; 
ape and Sheeting, Synthetic Resin) 
Acme Wire Co., 1255 Dixwell Ave., New 

Haven 14, Conn. 
Bentley-Harris Mtg. Co., 
Conshohocken, Pa. 
sjrand & Co., William, 276 Fourth Ave., 
New York 10, N. YX. **Turbo.”’ 
Dupian Corporation, 512 Seventh Ave., 
New York 12, N. Y. 
Genera: Electric Co., Section RIMA-678, 
Ktesin oo insu.ation Materials Div. 
Chemica: Dept., Schenectady 5, N. Y. 
Houston Millis, inc., Norwood, Mass. 
liusite Div., The Huse Liberty Mica Co., 
1/1 Camden, Boston 18, Mass. 
insulation Manufacturers Corp., 565 W. 
Wasl.ngton Bivd., Chicago 6, LL. 
Irvington Varnish & Insulator Co., Irv- 
ington ll, N. J. “‘irv- 0 - slot,” 
“*ivibind’’ 
Mica Insulator Co., Schenectady 1, N. Y. 
“*Empire,’’ ‘*‘Mico.’’ 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New Yor, 7, N. Y¥. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N, J. 
**Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J., ‘*Varslot.’’ ‘‘Vartex.’’ 
Owens-Corning Fiberglas Corp., Dept. 

866, Toledo 11, O. ‘‘Fiberglas.’’ 
Taylor Fibre Co., Norristown, 1a. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


INSULATING (Sheets and 


Dept. M-19, 


FANS & BLOWERS 


Emerson Elec. & Mfg. Co., St. Louis 
21, Mo. 
Heinze Electric Co. 685 Lawrence, 


Lowell, Mass. 

Robbins & Myers, Inc., Fan Div., 
Springfield, O. 

Signal Electric Mfg. Co., 
Mich 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. ‘‘Fasco.’’ ‘‘Pilot’’ 

Taylor Fibre Co., Norristown Pa. 


Menominee, 


FASTENERS. 
Studs. Pins; 


(Bolts & Nuts; Inserts; 
Rivets; Screws; Washers) 


Bolis and Nuts 


Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly Nuts 
(D) 
Screw Thread Inserts (E) 
Headed and Rolled Thread 
Studs, ete. (Cold Upset (F) 
Spade Bolts (S) 
Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
American Screw Co., Providence, R, I. 
(BF), (Cold Heated Screws) 

Buffalo Bolt Co., North Tonawanda 
m. u. CA) 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (AC) 


Parts — 


Clark Bros. Bolt Co., Milldate, Conn. 
(ABF) 

Continental Screw Co. New Bedford 
Mass. (AB) 


Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (ABF) 
Electric Auto-Lite Co., Toledo 1, O. (E) 
Harper Co., H. M. 2609 Fletcher, Chi- 

cago 18, Ill. (ABC) 
Lamson & Sessions Co., 1971 W. 35th 


Cleveland 2, 0. (ABCDF) 
Milford Rivet & Machine Co., 87 
Bridgeport Ave., Milford, Conn. (B) 


National Lock 


Washer Co., 
N. J. (B) 


Newark, 


National Screw & Mfg. Co., 2440 KE. 
75th, Cleveland 4, O. (ABCDEF) 
New England Screw Co., Keene, N. H. 

(B) 

Palnut Company, Inc., 65 Cordier, Irv- 
ington 11, N. J. (C) 
Parker-Kalon Corp., 200 
York 14, N. Y. (ARB) 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 
Reed & Prince Mfg. Co., 

Mass. (BF) 
Russell ,Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn (F) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. ‘“‘Speed Nuts’”” (D) 
Standard Locknut & Lockwasher, Inc., 
oat N. Capitol Ave., Indianapolis 4, 

Ind. (C) 

Sterling Bolt Co., 209 W. Jackson Bilvd., 
Chicago 6, I. (ABF),. 

Thompson-Bremer & Co., 642 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (() 

Tinnerman Products, Inc. 2038 Fulton 
Road, Cleveland 13, O. “Speed Nuts’ 
(D) 

United-Carr Fastener Corp., 81 
St., Cambridge 42, Mass 

Wenco Mfg., 1136 W. Hubbard 
22, Tl. (8) 


Varick, New 


Worcester, 


Ames 


Chicago 


Pins—Cotter (F); 
G) 

Allmetal Screw Products (Co., Inc., 33 

Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
91, Conn. (F) 

Corbin Screw Div., American 
Corp., New Britain Conn. 

Hobbs Mfg. Co., 26 Satisbury, Worcester 
5, Mass ‘“‘Loyit’’ (F) 

IHtubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, 0. (F) 
National Screw & Mfg. 
75th Cleveland 4, O. (F) 


Locking and Taper 


Hardware 


Co., 2440 FE 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. 1 

Central Screw Co., 3501 S. Shieids, Chi 
cago 9, ITI. 

Chandler Products Corp., 1491 Chardon 
Cleveland 17, O. 

Continental Screw Co., New Bedford 
Mass. 

Corbin Screw Div., American Hardware 
Corp, New Britain, Conn 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, O. 

National Tock Co., Rockford, Tl 

National Screw & Mfg. Co., 2440 FE 
75th, Cleveland 4, O 

New England Screw Co., Keene, N. ll 

Pheol? Mfg. Co., 5700 W Roosevelt 
Chicago 50, Il. 

Russell Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y 

Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 39, Ill. ‘ 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Tl. 


Recessed Head Screws 


Allmetal Screw Products Co., Inc., 35 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, R. I 

Atlantic Screw Works, 85 Charter Oak 
Ave. Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe, 
Cleveland 10, O. P mn 

Central Screw Co., 3501 8S. Shields, Chi 
cago 9, Til 

Chandler Products Corp., 1491 Chardon 
Cleveland 17, O. : 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. ‘ 

Continental Screw Co., New 
Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. ’ 

Ilarper Co., H. M. 2609 Fletcher, Ch 
cago 18, Tl 

International Screw Co., 9446 
Ave., Detroit 4, Mich. “ 

Lamson & Sessions Co., 1971 W 85th 
Cleveland 2, O 

Milford Rivet & 
tridgeport Ave., Milford, Conn 

National Lock Co., Rockford, 11 

National Lock Washer Co., 
ms: Os a 

National Screw & Mfg. Co., 2440 E. 75th 
Cleveland 4, O. : ; 

New England Screw Co., Keene, N. H 

Parker-Kalon Corp. 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R ! 

Pheoll Mfg. Co., 5700 W. Roosevelt, 
Chicago 50, IL 

Reading Screw Co., Norristown, Pa 

Reed & Prince Mfg. Co., Worcester, 
Mass. ; 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N.Y. 

Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 39, II. 

Southington Hardware Mfg. Co., South 
ington, Conn 

Sterling Bolt Co., 219 W. Jackson, Chi 
eago 6, Ill. 

Stronghold Screw Products, Inc., 212 
W. Hubbard, Chicago 12, Tl 

Wolverine Bolt Co., 9685 Grinnell, De 
troit 13, Mich. 


sedford, 





Roselaw 


Machine (Co., 871 


Newark 


Rivets 

Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. 
Aluminum Co. of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘Alcoa.’ 
Buffa‘o Bolt Co., North Tonawanda, 
N. Y. Chase Brass & Copper Co., 
Inc., Waterbury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Bilvd., Bellwood, Ill. 
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(PATE N TED } 


RADIO PINS 


| 

| 

| 

| Present 3 clean-cut 
Advantages 


2. SUPERIOR STAKING QUALITIES 
- + ends will roll without splitting. 


3. BETTER FOR MOLDED PARTS 
.. closed end keeps compound out. 


If you use pins for vacuum tubes, adapters, 
fluorescent lamps, plugs, or electrical equip- 
ment of any kind, the chances are you'll save 
time, money and rejections by using these super- 
smooth, seamless, patented Radio Pins. They are 
available in a wide variety of styles and sizes, 
with staking end either closed or open. For a 
quotation, simply send a sketch, sample or de- 
scription and state the quantity you need. 


Radio or Radar Equipment? 


In addition to Radio Pins, 
we produce large quanti- 
ties of top caps, base shells 
and adapter shells for vac- 
uum tubes; also a wide va- 
riety of other metal prod- 
ucts including deep drawn 
shells and cups, blanks and 
stampings, ferrules, grom- 
mets, washers, vents, fasten- 
ers—and, for almost every 
manufacturing require- 
ment, the world’s largest 
assortment of eyelets. s- 





THE AMERICAN BRASS COMPANY 
Waterbury Brass Goods Branch 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass LtTD., New Toronto, Ont. 


JUNE 1948 










Janette 
556'W Moncoe St. 


1/20 to 71/2 HLP. 
.08 to 450 R.P.M. 





DRIVES 


JANETTE is one of the few Speed 
Reducer Manufacturers who build their 
own Gears, Gear Boxes and Motors 
especially designed for Speed Reducers. 


During the 37 Years that Janette 
Geared Electrical Machinery has 
been manufactured, skimping has 
never been permitted in any of their 
products. This policy has resulted in 
establishing for Janette a world wide 
reputation as a manufacturer of the 
highest quality machinery. 


Where DEPENDABILITY is a 
MUST, you can safely specify 
JANETTE Speed Reducers. 



































SOUS it 
Chicago 6, ILL. 
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Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





THE Rajah c 


TRADE MARK 


PR tata e Lia 3 


crete ee eet we eT eH eeBeeeeseseeeeeseeees FES 


MERCURY 
SWITCHES 
3y MERCOID 





TILTING TYPE 


Sh a7l 
MAGNET TYPE 





Mercury switches bearing the registered 
trade mark name of ‘‘Mercoid"’ are not sub- 
ject to open arcing, oxidation, corrosion, 
pitting or sticking of the contacting surfaces. 


There are numerous applications where these 
switches have a definite advantage over the 
open contact type switches. 


Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


ee ee eee ee eee eee ewe eee eseeeese ee eeaeeseeeeeeeas 


switch problems. 


. Further information sent upon request. 


et ee eee ee eters e sees 


THE MERCOID CORPORATION, 4201 BEEMONT AVENUE, 
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CHICAGO 41, 


THE RAJAH SOLDERLESS 


— ERT 





Ue 






MERCOID - 


bo a 


Cy~f | 
7" 


Our engineers gladly offer their assistance 
in the adaptation of our switches to your 





Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation 
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ILLINOIS 








Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co. - Inc., E. I, 

Arlington, N. J., (Explosive) 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford Conn. 


National Screw & Mfg. Co, 2440 E. 75th, 
Cleveland 4, 

Penn Ri-vit & Machine Co., 254 tiunt- 
ington Philadelphia 33, Pa. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn, 

Reed & Prince Mfg. Co., Worchester, 


Burdsa:l & Ward Bolt & Nut 

Co., Port Chester, N. Y. 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Aluminum Company of America, 615 
Gulf Blidg., Pittsburgh 19, Pa. 
Allen Mfg. Co. Hartford 2, Conn (H) 


Allmetal Screw Products Oe. , 33 Greene, 


New York 13, N. Y. (H) 
American Screw Co., Providence 1, R. I 
(HJ) 
Bristol Company, 153 Bristol Rd, 
Waterbury 91, Conn. 
Buffalo i“: Co., North Tonawanda, 
N. Y. (H 
Camcar Secteur Company, 608 18th 
Ave., Rockford, Il. (J) 


Chase Brass & Copper Co., Inc., Water- 
bury 91 Conn. (H) 

Clark. Bros. Bolt Co., Milldale, 
(H) 

Continental Screw Co., New Bedford, 
Mass. ‘‘Holtite,”” ‘“‘Tap’’ (HJ) 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (HJ) 

Harper Co., H. M., 2609 Fletcher. 

Chicago 18, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, O. (HJ) i 

Milford Rivet & Machine . 

Beaver. 


Conn. 


Bridgeport Ave., Milford Conn 
Moore, Inc., George W., 88 
Waltham 54, Mass. (H) 


National Lock Washer Co., Newark 5, 
N. J. (HJ) ’ 
National .Screw & Mfg. Co., 2440 E 
75th Cleveland 4, 0. 2 
New England Screw Co., Keene, N. H 


(HJ) ‘ 
Parker-Ka:on Corp., 200 Varick, New 
York 14, N. Y. (HJ) ‘‘Gear-Grip’’ 
Penn Ri-vit & Machine Co., 254 Hunt 
ington, Philadelphia 33, Pa. 
Progressive Mfg. Co., 44 Norwood, Tor 


rington, Conn. (H) 

Reed & Prince Mfg Co., Worchester, 
Mass. (H) : 
Russell, Burdsall & Ward Bolt & Nut 

Co., Port Chester, N.Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill., “Speed Nuts’’ (H) 
Standard Pressed Steel Co., Box 594 


Jenkingtown, Pa. ‘‘Unbrako’’ (H) 
Sterling Bolt Co., 219 W. Jackson Bivd., 
Chicago 6, Ml. (HJ) 


Washers—Flat (K); Lock ana 


(L) 
Al:metal Screw Products Co., 


Spring 


Dept. EL, 


33 Greene, New York 13, N. Y. (K) 
Associated Spring Corp., Bristol, Conn 
(KL) 
Barnes Co., Wallace, Bristo!). Conn 
(KL) 
Barnes-Gibson-Raymond Div., Assoc ated 
Spring Corp., Detroit, Mich 
Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. (KL) 
Bolt Co., Milldale, Conn 


Clark Bros. 
H 


(H) 

Continental Screw Co., New Bedford, 
Mass. (K) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 2609 Fletcher, 
cago 18, Th. (K) 

Hobbs Mfg. Co., 26 Salisbury, Worcester 


Centra! 


Chi- 


5 Mass. 
Hubbard Spring Co., M. D., 525 


Ave., Pontiac 12, Mich. (K) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (KL) 

National Lock Washer Co., Newark 5. 
N. J. ‘‘Kantlink’’ (L) 

Ohio Div., Associated Spring Corp, WVay- 
ton, O. «Tangle Proof.’’ (KL) 

Palnut Com y, Inc., 66 Cordier, Irv- 
ington 11, J 


215 W. Grand Ave., 
Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Sterling Bolt Co., 219 W. Jackson Blvd 
Chicago 6, III. 

Standard Locknut & 


Quadriga Mfg. Co., 


Lockwasher, Inc. 


311 N. Capitol Ave., Indianapolis 4, 
Ind. (L) 

Shakeproof, Ine. 2501 Keeler Ave., Chi 
cago 39, TH. (L) 

Thomnson-Bremer & Co., 1642 W. Hub- 
bard. Chicago 22, Il!. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, “Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn 


Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Il. 

Felters Co., 210-U South Boston 11, 
Mass. 


Western Felt Works, 
Chicago 23, Ill. 


4035 Ogden Ave., 


FIBRE, PHENOLIC. 
Laminated. 


See Plastics, 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 


Continental-Diamond Fibre Co., Newark 
13, Delaware. 
Husite Div., The Huse Liberty Mica Co, 
171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Peerless,”’ ‘‘Vulcot.’’ 
Taylor Fibre Co., Norristown, Pa. 
West Virginia a. & Paper Lo., 230 
Park Ave., New York, N. Y. ‘‘Den- 
site,” ‘‘Electrite,”’ oritraft Boara."’ 
Yardley Plastics Co. 138 Parsons Ave., 
Columbus 15, 0. 


See 


Waxes 


Cements, 
and 


FILLING COMPOUNDS. 
Insulating and Sealing, 
Compounds. 


FILTER ELEMENTS, POWDEREU 
METAL 


Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Amplex Mfg. Co., Div., 

Detroit 2, Mich. 
Moraine Products Division, General Mo- 


tors, Dayton, 0. ‘‘Porex.”’ 


FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Norwood, 
Mass. ‘Tobe.’ 

Federal Telephone and Radio Corp., 
Dept. J, 116, 100 Kingsland Rd., Clif- 
ton, N. J 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5. N. Y 

Mallory & Co., Inc., P. R., Indianapotis 
6 ' 


. Ind. 
Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated. 


Chrysler Corp., 


See Lacquers, 


See Wire and 
FLEXIBLE SHAFTING 
Walker-Turner Co., Inc. 


FLUORESCENT LAMP AUXILIARIES 


(For Resistors, see Resistors, instru- 
ment & Radio; See also Capacitors) 


Acme Electric Corp., 35 Water, Cuba, 
N.Y 


Plainfield, N. J. 


i ° ie 
Arrow-Hart & Hegeman Electric Co., 102 
Hawthorne, Hartford 6, Conn. 
Chicago Transformer Div., Essex Wire 


Corp., 3501 Addison, Chicago 18, Il. 

Davis & Co., Dean W., 1006 First, Kent- 
Land, Ind. 

General Electric Co., Section A50-122, 
Appl. & Merchandise Dept., Bridge- 
port 2, Conn 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Il. 

Jefferson Electric Co., Bellwood, 111. 

Sola Electric Co., 4633 W. létn, Chi- 


cago 50, Il. 
Sprague Electric Co., 
Westinghouse Electric Corp., 

Pittsburgh 30, Pa. 


FOOT SWITCHES. 


No. Adams Mass. 
Box ws, 


See Switches. 


FORGINGS 


Aluminum Company of America, 
Gulf Bidg., Pittsburgh 19, Pa. 
minum.) 

American Brass _ Co., 
Conn. “‘Anaconda."’ 


2179 


(Alu- 
Waterbury 88, 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non- 
ferrous. ) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 


Waterbury 91, Conn. (Non-ferrous.) 


FREQUENCY CHANGER SETS. See 
Motors and Generators. 

FUSE HOLDERS MOUNTINGS and 
CLIPS 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Ilsco Copper Tube & Prodvets, Inc., Cin- 
cinnati 27, O. 

Jefferson Electric Co., Bellwood, Tl 

Howard B. Jones Div., Cinch Mfg. Corp.. 


2460 W. George, Chicago 18, M1). 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Il. 

Morse Co., Frank W. 1300 Soldiers Field 
Rd., Boston 35, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 


Federal Electrical Products Co. : 
Newark 5, N. J. ‘‘Noark.’ 
General Electric Co., Section pPee- 57, 
Apparatus Dept., Schenectady 5. =e 
Jefferson Electric Co., Bellwood, ty 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 
Royal Electric Co., 
Pawtucket, R. I. 
Trico Fuse Mfg. Co., Milwaukee, Wis 
Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


50 Paris 


Inc. 95 Grana Ave., 


FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 
40 Wall, New York 5, N. Y. 
tru’’ Bismuth; Tin Eutectic; 
low’’ Indium.) 

Federated Metals Div., American Smelt- 

mg, & peas Co., 120 Broadway, N.Y.. 


Dept. 
(“‘Cerro- 
“Cerro- 
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heat, and speed. 


@ Precision machined from the best materials to fit right for faster 


motor assembly. 


@ Choice of leading motor makers for lasting, trouble-free service. 


@ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers 
are ready to work with you on all of your 


commutator problems. 


SEND YOUR PRINTS TO DEPT. M 


A 


@ Engineered to stand up under extreme changes in vibration, 















ALL TYPES + ALL SIZES 
IN STOCK FROM COAST TO COAST 


Write today for your copy of the 
New KIRKWOOD CATALOG 
showing all types and dimensions 





COMMUTATORS 





THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. 




















CHOICE OF 
MACHINE BUILDERS 


Because of these features: 


e Complete freedom from bearing 
failures. 

e Positive lubrication always. 

e Less maintenance & repair costs. 

e Safety against fire & accidents. 


There's a style for every application. 


WRITE FOR CATALOG 
TRICO FUSE MFG. CO. Milwaukee, Wisconsin 





STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in sa 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full 
THE DYKEM COMPANY, 





h information 
2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 
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The Best for the Best. That’s why 
Pressed Steel Car Co. Inc., selected 
H. W. Tuttle & Co., to furnish the 
Oven Heating Units for their Preste- 
line Electric Ranges. 





Our Engineering Staff will work with you to ke 
develop the unit best fitted to your needs. Send My 
for complete catalog of “Nykelkrom” Heating ae 
Elements and Replacement Parts for standard FOR QUALITY 


H.W. TUTTLE & CO. 
ADRIAN, MICHIGAN 
























e CLEVELAND 15, OHIO 















SPECIAL 
MOTORS for 


ear vi 


JOBS! « 


GEl” Dependable Power WITH CUSTOM-BUILT 


ELECTRO FRACTIONAL H.P. MOTORS! 


® Although we have been building stand- 
ard fractional H.P. motors for years, the 
majority of our production is taken by 
manufacturers whose basic product 
design or end-use requires special features. 
We are providing such service to many 
leading names in industry, and would be 
pleased to consult with you on your 
motor design problems. 


Write for Catalog and Prices © 58 No. Third St., Cedarburg, Wis. 


ELECTRO 


MACHINES, INC. 










From 1/20 te 
2H. P. 


Standard or Designed to Your Specifications 








Core properly wound to heat up faster and put 
more heat to work. Valve-fit of tip in head takes 
all the heat right down to the work. 


Stanley Irons 
solder faster, cheaper 


Cut down waiting time, speed up sol- 
dering time with Stanley Soldering Irons. 
High-powered winding on core brings tip 
and work to soldering temperature fast. 
Sealed in air-tight, fume-tight, moisture- 
tight head with valve-seat fit of tip in head. 
Holds heat, puts production flow into the 
job. Perfectly balanced and sturdily built. 

All important parts interchangeable and 
replaceable. Stanley screw or plug tip irons 
available from your industrial distributor. 
Write for free copy of ‘“‘Expert Soldering’. 
Stanley Tools, New Britain, Conn. 


THE TOOL BOX OF THE WORLD 


STANLEY 


Reg. U.S. Pat. Off 
MTU VE Sa Ts cele ee te 1, 
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GAGES (TEMPERATURE and 
VACUUM) 

Edison, Inc., Thos. A. Instrument Div, 
W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, O. 


GALVANOMETERS. See 


GASKETS 


Armstrong Cork Co., 9505 Arch, Lancas 
ter, Pa. (Cork and Rubber Composi 

tions. ) 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co. Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. *‘G-E 
Silicone.’’ 

United States Rubber Co., 1230 avenue 
of Americas, New York 20, N. Y 


Instruments 


GEARMOTORS. (See Motors and Gen- 
erators, 


GEARS and PINIONS, METAL 

Amplex Mfg. Co., Div. Chrysler Corp, 

Detroit 2, Mich. 

Gear Specialties 2635 W. 
Chicago 47, Ill. 

- Gear Co., 1358 E. 179th, Cleveland 
0, O 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Westinghouse Elec. Corp. P.O. Box 868, 
Pittsburgh 30, Pa. 


Medill Ave., 


GEARS and PINIONS, NON-METAL 
LIC. See Fibre, Vulcanized; Plastics. 


GENERATORS. See Motors and 
Generators, 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-BONDED MICA 


General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. (G-E 
Mycalex.) 


GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. ‘Cerro 
seal.’’ 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa **Kovar.’"’ 


GLASS TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire.) 

General Plate Div., Metals & Controls 
Corp, Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘Wilco.’ 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS. STRAIN RELIEF 

Heyman Mfg. Co., 500 Michigan Ave. 
Kenilworth, N. J. ‘‘Heyco.”’ 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. ‘‘Gripmaster.’’ 


HARNESSES and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill 

Drake Mfg. Co., 1713 W. 
cago 22, Ill 

Electric Auto-Lite Co., Port 
Mich. 

Essex Wire Corp., Monticello Ind 

Federal Telephone &Radio Corp., Dept 
S 5 900 Passaic Ave., E. Newark, 


Hubbard, Chi- 


Muron, 


General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol."’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

a nee Co., 70 River, Pawtucket, 


g ; 

Mines Equipment Co., 4215 Clayton Ave 
St. Louis 10, Mo. 

Phalo Piastics Corp. 25 Foster, Worces 
ter 8, Mass. 

Riverside Mfg. -Co., 200 So. River, Ypsi 
lanti, Mich. 

R. I. Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 

United Mfg. & Service Co., 783 N 
Water, Milwaukee 2, Wis. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electro-Therm Inc., 8010 Georgia Ave., 
Silver Springs, Md 

General Electric Co., Section H668-57, 
Appliance Dept., Schenectady 5, N.Y. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck, Conn 

Tuttle & Co., H. W., Adrian, Mich 

Vulcan Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30 Pa., ‘‘Uni-Therm.’ 

Yale & Towne Mfg. Co., The, Koom 1033, 
Chrysler Bidg., New York.17, N. Y. 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Radio Receptor Co., Inc., Dept. CS-50, 
951 W. 19th, New York 11, N. Y. 
*‘Heatmaster.”” 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoneix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 


INDICATORS, SPEED. 


eters 


See Tachom 


INDIUM ALLOYS 
Cerro de Pasco Copper Corp., Dept 
= 


40 Wal, New York 5, Cerro 
low.”’ ‘‘Cerroseal.’’ 
INDUCTION HEATING. See High 


Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Acme Elec. Corp., 35 Water, Cuba, N.~. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Burlington Instrument Co., 203 N. 8rd, 
Burlington, lowa 
Electric Auto-Lite Co., 
Electro-Therm, Inc. 
Silver Springs, Md. 
Federal Telephone and Radio Corp., Dept 
J116, 100 Kingsland Rd., Clifton, N. J. 
General Electric Co., Section H668-57, 
Apparatus Dept. Schenectady 5, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IL. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. ° 

Radio Corporation of America, Commer- 
cial Engineering Section ER 71, Har- 
rison, a 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, Il. 

Triplett. Electrical Instrument Co., Dept. 

D-28, Bluffton, O. 

Westinghouse Elec. Corp. P. O. 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp, 582 
Fre.inghuysen Ave., Newark 5, N. J. 


Toledo 1, O. 
8010 Georgia Ave., 


INSTRUMENT and ACCESSORIES, 
LABORATORY STANDARD 

Acme Elec. Corp., 35 Water, Cuba, N.Y. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Springs, Md. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill. 

Westinghouse Elec. Corp., P. O. 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave. Newark 5, N. J. 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 

Dow Corning Corp., Midland, Mich., 
**Silostie.’’ 

du Pont de Nemours & Co., Ino., E. I., 
Plastics Dept., Room 137, Arlington, 
N. J. ‘*Polythene.”’ 

Goodrich Chemical Co., B. F., Dept. I-12. 
Rose Bldg., Cleveland 15, O. ‘*‘Geon.”’ 

Phalo P!astics Corp., 25 Foster, Worees- 
ter & Mass 

Sprague Eletcric Co., No. Adams, Mass. 
**Ceroc.”’ 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N . 


INVERTERS, ROTARY. See Motors 
and Generators. 


INVERTERS, VIBRATOR. See Vibrator 
Converters. 


IRONS, 
Irons. 


SOLDERING, See Soldering 


JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 


Varnishes, Compounds and Resin- 
Insulating. 
LACQUER, ENAMELS- and VAR- 


NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. I., Fin- 
ishes Dept. Wilmington, Del. 

General Electric Co., Chemical Dept., 
1 Plastics Ave, Pittsfield, Mass. 
(Silicone) ‘‘Glyptal.’’ 

Maas & Wa‘dstein Co., Newark 4, N. J. 
**Motletone.”” 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 


The Sherwin-Williams Co., Industrial 
Div., Cleveland 1, ‘ 
LAMINATED METALS, PRECIOUS 


and BASE (Sheet, Tube and Wire) 
Baker & Co., Inc., 113 Astor, Newark 
J. 


5, N. 


ELECTRICAL MANUFACTURING 
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A plastics advertisement 


with no parts illustrated? 





No, we didn’t forget to show a group of electrical 
parts molded to precision and within specified 
tolerances demanded by the manufacturer. Water- 
town has hundreds, yes, thousands of such parts 
which could be pictured here. But they wouldn't be 
the part you are now drawing blueprints for. That 
is the part we want to convince you we can make 
for you to meet your needs on the nose. 


Why do we know we can do it? Because for 
thirty-five years Watertown has consistently been 
first in the development of new molding techniques, 
new equipment, laboratory testing and engineering. 
Over the years Watertown has saved hundreds of 
customers many thousands of dollars by their 
Watertown “know-how”. We can do the same for 
you whether it requires injection, transfer or com 


pression molding. 


Write us concerning that plastic part you are con- 
templating and let Watertown engineers give you 
their ideas on how it can be done better. It will 
save you money. 





A ‘'PLUS‘‘ Watertown Service 


Periodic testings of*all molded parts from basic 
material to finished product are routine in 
Watertown’s completely equipped laboratory. 
Accurate readings in flexural, tensile and com- 
pressive strengths, as well as stress and strain 
curves are obtained from a machine specifically 
designed for the fatigue testing of plastics. 
Fissures, porosity and stray metal inclusions are 
detected by a mew electronic X-ray unit. 










THE WATERTOWN MANUFACTURING CO. 
700 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 


WY VEEL SA 


NAME AS OLD AS THE PLASTICS INDUSTRY 




















ZENITH 
CONTROL 
SWITCHES 


for 

















Magnetic contactors, remote con- 
trol, and automatic time switches. 
Reset, interval, and process tim- 
ers, program clocks, control 
equipment for special jobs. 


SELECT aC. Ce. 


152 WEST WALTON ST., CHICAGO 10, ILL. 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 





REG. U. 8. PAT. OFF. 
Miniature Incandescent Lamps 


purposes 


HERZOG 


MINIATURE LAMP WORKS nc 


12-23 JACKSON AVENUE 


LONG ISLAND CITY, N. Y 






















ACME MEMO —To Production Engineers 
responsible for the manufacture of Motors, 
Transformers, Coil Windings of all types— 


SUBJECT: 


INSULATING VARNISHES 


IMPORTANT! Suggest you check your insulating 
varnish results against these Acme characteristics: 
PENETRATION. . . . Is varnish supplied at pa 
viscosity for getting it deep into every winding or 
must it be thinned to the point of dangerously re- 
ducing solid (nonvolatile) content? Try Acme Nos. 
145, 245. 


CURE. . . . Is varnish completely cured after the 
final bake? ACME Thermosetting Varnishes are 
outstanding for insuring complete cure throughout 
depth of varnish mass, providing good insurance 
against entrapped solvent. 


BUILD-UP. . . . Is build-up of insulating varnish 
film over vital areas really substantial or are thin 
films presenting hazardous insulation which invites 
mechanical rupture, abrasion and chemical attack? 
Suggest Acme Nos. 160, 1601, 260 for greater 
build-up, fewer coats, shorter curing time. 


INFRARED BAKING. . . . Is varnish completely 
curing in your fast-baking conveyor system or is 
there merely a “skin cure" which leaves the in- 
terior of the varnish mass tacky? Entrapped sol- 
vents under surface-cured films have a softening 
effect on enameled wire and varnished insulations. 


Our No. 1451, 1454 and 1601 Varnishes are out- 
standing for infrared baking. 


FLEXIBILITY . . . AGING . . . HEAT ENDUR- 
ANCE ... OIL and CHEMICAL RESISTANCE. . . . 
Use of Acme Varnishes by the armed forces in 


important applications — the desirability 
of substantial factors of satety for these items. 


Ask for catalog and samples 


Wire 









cme 


ME WIRE CO. 
NEW HAVEN. CONN. J PRODUCTS 


VARNISHED INSULATION - MAGNET WIRE - COILS 
MEMBER OF ELECTRICAL INSULATING VARNISH SECTION OF N.E.M.A. 
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General Plate Div., Metal, and Controls 
Corp., Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A, 105 Chestnut, New- 
ark 5, N. J. ‘*Wilco.”’ 


LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, MOTOR AND TRANS- 
FORMER 


Acme Ezec. Corp., 35 Water, Cuba, N.Y. 
HPL Manufacturing Co., 2013 E. 65th, 
Cleveland 3, 0 


LAMPS, FLUORESCENT 


General Electric Lamp Department, Nela 
Park, Cleveland, O. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh, 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, 0. 

North American Electric Lamp Co., 1082 
Tyler (Carbon), St. Louis 6, Mo. 
*‘Nalco.”’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh, 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, 0. 

Westinghous, Elec. Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS MINIATURE (Pilot and 
Indicator) 
General Ez-ectric Co., Div. 166-EM5, 


lamp Dept., Nela Park, Cleveland, 0 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘“‘Nalco.’’ 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh, 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 11th, St. Louis 
6, Mo. 


LENSES, PRESSED GLASs 
Kopp Glass, Inc., Swissvale Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. ‘Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 

Cannon Elec Dev. Co., 3209 Humbotdt, 
Los Angeles 31, Cal. 

Dial Light Co. of America, Inc., 909 
Broadway, New York 3, N._ Y. 
**Dialco.”’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi 
cago 22, TL 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. “‘Diamond H.’’ 

Kirkland Co., H. R., 810 King, Morris 
town, N. J. “‘Bulls-I Units.” 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


LOCKNUTS and 
See Fasteners. 


LOCK WASHERS. 


LOUDSPEAKERS 


Radio Corporation of America, (om 
mercial Engineering, Section ER 71, 
Harrison, N. J 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave. Chicago 23, Il. 

Madison- Kipp Corp., 214 
Madison 4, Wis. 

Trico Fuse Mfg. Co., Milwaukee,. Wis 


Waubesa, 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘‘Diamond 
grip,”” ‘“*Plasti-grip’’ ‘‘Solistrand.’’ 
American Brass Company Waterbury 
88, Conn. 

Burndy Engineering Co., Inc., 107 


Bruckner Bivd., New York 54, N.Y 

Cambridge Termionic Corp., 453 Concord 
Ave., Cambridge 38 Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Iisco Copper Tube & Products, Inc., 
Cincinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp.. 
2460 W. George, Chicago 18, Ill. 
Krueger & Hudepohl, Third & Vine, 

Cincinnati 2, O. 

Littelfuse, Inc., 4761 Ravenswood Ave 
Chicago 40, Tl. 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, se 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 89, Ill. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Soreng Mfg. Corp., 1901 Claybourn Ave., 
Chicago 14, Ill. 

Thompson-Bremer & Co. 1642 W. Hub 
bard, Chicago 22, IL ‘‘Everiock.’’ 


MACHINES. See Specific Headings. 


Balancing; Coil Winding. Die Casting 
Drafting; Milling; Molding; Print; 
Rivet Setting: Screw Driving; Strip 
pers; Wires; Wire Insulating. 





MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘‘Hyflux.’’ 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn. ‘‘Scotch’’ Tape. 


MAGNETS, PERMANENT 


General Electric Co., Metallurgy Div., 
Section HA-11 Chemical Dept., Pitts- 
fled, Mass. “Alnico,’’  —*‘Cunico,”’ 
*“‘Cunife,”’ ‘‘Silmanal,”’ ‘‘Vectolite.’’ 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘‘Ispco,” 
‘Alnico,”” ‘‘Cunico,’’ ‘‘Cunife,”’ ‘‘Sil- 
manal,’’ ‘‘Vectolite.’’ 


MAGNIFIERS. See Lights, Machine 


MATERIALS HANDLING EQUIPMENT 
Robbins & Myers, Inc., C 
. Ueto, Springaela, 0. a 
von Metal Products Inc., 23 
Ave., Aurora, Ill. ; a 
MERCURY ARC RECTIFIER 3 
Rectifiers, Mercury Arc. - a 
MERCURY RELAYS. y 
adiaiees See Relays and 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See Lamps 
Mercury Vapor. ‘ 


METALLIZED GLASS. See Glass, Tech- 
nical. 


METALS, LAMINATED. See 


Li : 
ated Metals, Precious and Base. _— 


METALS, PRECIOUS. See Gold: Lam- 
inated ‘Metal; Platinum: Sire -*™ 


METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill 


Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
METERS. See Instruments 
MICA, GLASS-BONDED. See Glass- 


Bonded Mica. 


MICA MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Genera: Elec. Co., Resin and Insulating 
Materials Div., Schenectady, N. Y. 
Husite Div. The Huse Liberty Mica Co., 

171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp. 565 W. 

Washington Blvd., Chicago 6, II. 
a Co., 16 Macallen, Boston 27 


Rings, 


ass. 

Mica Insulator Co., Schenectady 1, N. Y. 
**Micanite,’’ ‘‘Munsell.’’ 
Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 
New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, III. 


MICROPHONES 


Amperite Co., 561 Broadway, New York 
12, N. ¥. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTIC 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Kux Machine Co., 3922 W. Harrison, 
Chicago 24, Ill. 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., 


P. R., Indianapolis 
8, Ind. 


MOTOR-GENERATOR SETS. See Motors. 


MOTOR CONTROLS and STARTERS. 


See Controllers, Motor; Push Button 
Stations. 


MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, O. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Connecticut Hard Rubber Co. 
Street, New Haven, Conn. 
Lord Mfg. Co., Erie, Pa. 
Surprenant Electrical insulation Co., 
Dept. C, 199 Washington St., Boston 7, 


Mass. 
United States Rubber Co., 1230 Avenu 
of the Americas, New York 20, N. Y. 


412 East 


ELECTRICAL MANUFACTURING 








For accuracy, ease of operation and long de- 
pendable service this combination can’t be beat! 
That’s why you'll find them standard equip- 
ment with so many electrical manufacturers. No 
need to “hack” through a piece of insulation—a 
smooth easy stroke gives you a square accurate 
cut. The rugged construction and years of 
manufacturing know-how behind these cutters 
guarantee a long life of trouble-free operation. 
Card cutter has hardened steel, hand forged 
blade. Strawboard shear has composite steel 
blade with high carbon tool steel edge, easily 
removed for sharpening. 


IDEAL FOR CUTTING: 
Paper fishpaper 
cardboard asbestos 
a Plastic 


For complete details write to: 


corrugated board 
insulating tape 
mica and fibre 


H HOBBS MANUFACTURING CO. 


EST. 1882 Jacques Division 





* Faster Spool Changes 


* Precise Tension Control 


ASSOCIATED 
TENSION DEVICES 


Spools are parallel with rack, easy to 
reach, easy to change. Better coils be- 
cause tension control is more precise. 
Most simple construction. 


Accommodates 16 to 42 ga. wire. 
Spools up to 6” 0O.D. 


Look into the savings possib!e—today 
—engineering service without obligation. 
Write, 





ASSOCIATED PRODUCTION 


CHICAGO 8, ILLINOIS 


2655 W. 19th ST. 
Manufacturers of Coil Winding Equipment 








WIDER sPEEDCRAFT 
PPLICATIONS 





Due to a new development in 


& 


combination with the flexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we can remove the 
outer rubber jacket from most 
kinds of multi-conductor rub- 
ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superior by 
every Comparison. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 
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1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 








Worcester 5, Massachusetts 


For ACCURACY — EFFICIENCY — DEPENDABILITY 
“Ie Jacques 


4 CARD CUTTER and 
STRAWBOARD SHEAR } 








JOBS THAT 
‘GANT BE DONE” 
The new Durakool Mercury 
Relays are doing things here- 
tofore thought impossible. 
Stops or starts, from .08 to 
20 second delays, millions of 
contacts without faltering. | 
Non-breakable, non-explo- 
sive, non-corrosive. Durakool 
helps you engineer the appli- 


cation. Send for technica! 
data and specifications. 


DURAKOOL, INC. 
Elkhart, Indiana 
Canadian Representative 


Controlite Eng. & Sales, Ltd. 
Toronto 5, Ont. 









STE THA 
Ce aa 
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THE 2k FACTOR IN 


DAVIS SOLENOIDS 


If it wasn't for what we call the "X" factor, buying 
solenoids would be a simple proposition—merely a 


matter of blueprints and specifications. 


The "X" factor is, of course, that extra something 
compounded of experience (30 years of it with us), 
facilities, and specialized engineering skill (know-how) 
which always gives the buyer a little something extra. 
Maybe a slight saving in cost; or a few days faster 
delivery; or an ounce saved in weight—possibly even 
a suggestion for a design change to iron out a "bug" 
in the finished product. 


Whatever it is, it must be the factor that keeps our 
Satisfied 


customers who know that their requirements in sole- 


customers coming back year after year. 


noids and other components will be faithfully ad- 
hered to, and that Davis engineers will strive to go 
just a little further than necessary in order to give 
complete satisfaction. 


If you use solenoids, coils, or transformers why not 
send your B/P or specifications to us, so we can 


show you what we mean by the "X" factor. 


<p-\ DEAN W. DAVIS & CO. 






Factories in Chicago and Kentland 
DOLE NE.\ 


1006 FIRST ST... KENTLAND, 





MOTORS 


” Miniature Timing Motors, Ge: pared 


Subfractional, Under 1/20 Hp. 
Fractional, 1/ /20 to % Hp. 
Integral, lto7% Hp 


Integral, Over 7% Hp. 


Gearmotors 
Generators 


Low Voltages (Under 110) 


MOTOR AND GENERATORS 


Alliance Mfg. Co., Alliance, O. ‘“‘Alli- 
ance,”’ Power-Pakt’’ (BY) 
Baldor Electric Co., St. Louis 10, Mo 
(FGKLN) 
Barber-Colman Co., 
col’’ (BCEYZ) 
Bodine Electric Co., 2256 W. 
cago 12, Ill. (BCDEFGHIJQRYZ) 
Burke Electric Co., 385 W. 12th, Erie, 
Pa. (DFGHKLMNOP) 

Century Electric Co., 1806 Pine, St 
Louis 3, Mo. (FGJKLMNOPQRUVZ) 
Clarostat Mfg. Co., Inc., 285-7 N. 6th 
St., Brooklyn, N. Y. (B) 
Cramer Co., Inc., R. W., 


Rockford, Ill. ‘‘Bar- 
Ohio, Chi- 


River St., 


Centerbrook, Conn. (AY) 

Crocker-Wheeler Electric Manufacturing 
Co. Div., Joshua Hendy Corp., 
Ampere, N. J. (KLMNOPYZ) 

Delco Products Div., General Motors 
Corp., Dayton, O. (BFGKLNZ) 

Eicor, Inc., 1501 W. Congress, Chicago 
7, IL (BCDEFGHIZ&) 

Electric Indicator Co., Parker Ave., 
Stamford, Conn. ‘‘Alp’’ 


(BCDEFGHJUVYZ&) 
Electric Motor Corp, 
(BCDFGHQRYZ&) 
Electrical Mfg. Co., Lake at Fourth, Ra 
cine, Wis. (BCDFGHUV) 

Electric Speciaity Co., 212 South Stam 
ford, Conn. 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 

Electro Machines, Inc., 58 North 3rd St., 

Cedarburg, Wis. (FGKL) 

Emerson Electric Mfg. Co., St. 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Rad'o Corp., Dept 

F 416, 100 Kingsland Rd., Clifton, N. J 
(UV) 

General Electric Co., Section H668-57, 

Apparatus Dept. Schenectady 5, N. Y 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Ilansen Mfg. Co., Inc., Princeton 3, 
Ind. “‘Synchron’’ (BCEYZ) 

Haydon Mfg. Co., Inc., 2505 Elm, Tor 
rington, Conn. (ABCYZ) 

Haydon Co., A. W., Waterbury 32, Conn 
(ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Howe'l Electric Motors, 
(FKNQ) 


Racine, Wis. 


Louis 21, 


Howell, Mieh 





Jack & Heintz Precision Industries, Inc., 

Cleveland, O. (F) 

Janette Mfg. Co 556 W 
cago 6, Illinois (FGKQRZ) 

Kingston-Conley Electric Co., 86 Brook 
Ave., N. Plainfield, N. J FK) 

Lamb Electric Co., Kent, O 
(BCDEFGHJQRS) 

Master Electric Co Dayton 1, O 
(FGIKLMNOPQRT) 
Ohio Electric Mfg. (Co., 5905 
Ave., Cleveland 4, 0. (FGJKLMZ) 
Packard Electric Div General Motors 
Corp., Warren, 0. (FG) 

Peerless Electric Co., Warren, O. 
(FGKLN) 

Pesco Products Div., 


Monroe, Chi- 


Maurice 


Borg-Warner Corp., 
Dept. 8-5 11610 Euclid Ave., Cleve- 
land 6, O. (ZCGIA) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 


Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 
Reliance Electric & Engineering Co., 


1054 Ivanhoe Rd., 
(KLNOQRZ) 
Reuland Electric Co., 3001 W 
Rd., Alhambra, Calif. (KN) 
Robbins & Myers, Inc., Motor Div., 
Springfield, O. 
(BCDE PGHIKLMNP2) 
Scruggs Co., Loyd 1022-! 
Louis 1, Mo. (B) 


Cleveland 10, O 


Mission 





2 N. Sixth, St. 


Signal Electric Mfg. Co., Menominee, 
Mich. (BCDFGHZ) 
Smith Mfg. Co., Inc., F. A., 250 Davis, 


Rochester 2, N. Y. (BCDFG HYZa) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfie'd, N. J. 


(KLNOQRYZ) 

Sterling Electric Motors, Los Angeles 22, 
Calif. (FKN) 

Telechron, Inc., Motor Advisory Service, 
Dept. H, Ashland, Mass. (A) 

U. S. Electrical Motors, Inc 200 N. 
Slausen Ave., Los Angeles 11, Calif. 


(FKNQY) 


Valley Electric Corp., 4221 A st Park 
Bivd., St. Louis 8, Mo. (FKN 

Wagner Electric Corp., 6454 P — 
Ave., St. Louis 14, Mo 
(FGKLNYZ) 

Wesche Eftectric Co., B A., 1626-19 
Vine, Cincinnati 10, O. ‘‘Welco.”’ 


(FGKLNOZ) 
Westinghouse Electric 

2025 Buffalo 5, N 

(BCDEFGHIJK LM NOPQRSZ& 


Corp., P. O. Box 


SSS SSD 


| 
| 


MOVEMENTS, CLOCKS and TIMING 


Haydon Co., A. W., Waterbury 32, Conn 
Haydon Mfg. Co., Inc., 2503 Elm, Tor 
rington Conn. 


NAME AND INSTRUCTION PLATES 

American Name Plate & Mfg Co., 4254 
W. Arthington, Chicago 24, Il. 

Electric Auto-Lite Co., Port Huron, 
Mich. 

Etching Company of America, 1520 Mon 


tana, Dept. E-5, Chicago 14, Ill. 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass 
(Plastics) ‘‘Textolite.’’ 


Meyercord Co., Dept. 75, 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1 N.Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


5323 W. Lake 


American Brass Co., Waterbury 88, 
Conn, (Cupro-Nickel) ‘‘Anaconda.’’ 

Bridgeport Brass Co., Bridgeport 2, 
Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J. 
International Nickel Co., Inc. 67 
New York 5, N. Y. ‘‘Inco,’’ 
“‘Inconel,”’ ‘*‘Ni-Span.”’ 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Scovill’ Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet Tubing, Wire) 

American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.’’ 

Bridgeport Brass Co., Bridgeport 2, 
Conn. 

Chase Brass & Copper Co. Inc 
bury 91, Conn. 
Federated Metals Div 
& Refinining Co., 

York 5, % 


Wall, 
**Monel,’’ 


, Water- 


American Smelting 


120 Broadway, New 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Riverside Metal Co., Riverside, N, J. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless 


NUTS. See Fasteners 


OHMMETERS. See Instruments 


OILERS. See Lubricators, Oil and Grease. 


PACKAGING. See 
Containers, 


Boxes +-:* Crates: 
Packaging »# “ang. 


PACKINGS. See Gaskets 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8 
waukee 4, Wis 

Arrow-Hart & 
Hartford, Conn. 

General Electric Co., Section Ht/68-57, 
Apparatus Dept., Schenectady N. Y. 
Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. 

Square D Company, 4041 N 
Milwaukee 12, Wis 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y 

Westinghouse Electric Corp... P. O. Re 
868, Pittsburgh 30, Pa 


PANELS, METAL. See Cabinets, 


metal. 


PAPER INSULATING 
Acme Wire Co., 1255 Dixwe!l Ave., New 


Seconu 


Hegeman Electric Cce., 


Richards, 


South, 


Haven 14, Conn 

Baer Co. N. §S. 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass. ‘“‘Copaco,’’ ‘‘Coparex,’’ ‘‘Nun- 
gra.”" 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 


Chemical Dept., Schenectady 5, N 
Hollingsworth & Vose Co., East Walpole, 
Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., 
‘*Empire’”’ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y¥ 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*Natvar.”’ 

National Vulcanized Fibre Co 
ton 99, Del. ‘Peerless.’ 


Schenectady 1, N. Y. 


, Wilming- 
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may he specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing,’ welding, ete. 


LIGHT ASSEMBLIES We aré always glad to under- - 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, ‘radio, refrigeration, heating and 
other industries and to make small instruments and” 
instrumental parts to your specifications. Send for - 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
SAN FRANCISCO. CHICAGO 


FOR WIDE ADAPTABILITY meal te CLOTH 
These Amrecon multiple purpose re- 

lays are designed for either A.C. or 

D.C. operation. Each is available in a 

variety of contact combinations and FOR HARD PENCILS 
capacities. Most units are available 

in light and heavy duty contacts 

nominally rated from 5 to 15 amps, 

115 volts A.C., noninductive. Others 

are rated as high as 50 amps, at 

115 volts A.C., noninductive. The re- 

lays illustrated are but a few of our 

many types. 


We are especially well equipped to 
assist you in your engineering prob- 
lems and can supply special units to 
meet your most exacting relay 
requirements. 

Your inquiry will receive prompt 
and courteous attention. 

Write for our 4-page illustrated bulletin 


—— 
—— 
ENGINEERING / Gy “KNOW-HOW” 


American Relay & Controls, Ine. @ Imperial Pencil Tracing Cloth has the 
4901 FLOURNOY ST. ¢ CHICAGO 44, ILL. same superbly uniform cloth foundation 
and transparency as the world famous 

Imperial Tracing Cloth. But itis distinguished 

by its special dull drawing surface, on 

which hard pencils can be used, giving 

clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 

damage. It gives sharp, contrasting prints 

of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


brittle or opaque. : ee 
whimmew Tee 


T bos 
en SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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MANY STANDARD 
TYPES & SIZES 


ARAL eat 


| DESIGNED FOR YOUR 
| Seta ee ee 





AUTOMATIC 
IMMERSION 





| FLEXIBLE 
| IMMERSION 
LEAD SHEATHED 
FOR PLATING OVEN 
HEATERS 
HEAVY-DUTY Let 
ELECTRO-THERM 


INDUSTRIAL 
Solve Your Next 


oe? Heating Problem 


TRO-THERM INC. 


MANUFACTURERS OF 


SUBSIDIARY OF AMERICAN INSTRUMENT CO., INC. 
8026 Georgia Ave., Silver Spring, Maryland 





| "No score or scratch’”’ 


with 


| GI1TS OILERS 
| says HALL PLANETARY 


“The tight fitting cap that springs back on the Gits Oilers 
after the parts have been lubricated is a great advan- 


tage,”’ says The Hall Planetary Company, Philadelphia. 

“The dirt will not get underneath the carriage and 
scratch or score the hardened wear plates.’’ 

Another experienced and successful user—and an- 

other concrete exampie of why it will pay you 

to turn your oiling problems over to 


GITS BROS.— 
OILERS FOR INDUSTRY 













Hall employs sev- 
eral types of Gits 
Oilers forlubricat- 
ing the hardened 
ways on the slides 
mounted on their 





Write for new literature 


Gits BEosS. MFG. Co. 


1840 S. Kilbourn Ave., Chicage 23, Illinois 
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Paper wg Co., Philadelphia 
23, Pa., “‘Neutrel 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17 N. Y. 
“‘Densite,"’ ‘“‘Electrite’’ ‘‘Kraft Board.”’ 


PAPER, TRACING. See Tracing Cloth 
and Paper. 


PENCILS, DRAWING 
pt Pencil Co., Bloomsbury, 
N. J. 


PERMANENT MAGNETS. See Magnets, 
Permanent. 


PHOSPHOR BRONZE 


(Rod, Sheet, Tubing, 
American Brass Co., 
Conn. ‘‘Anaconda.”’ 
Bridgeport Brass Co., 

Conn. 
Chase Brass & Copper Co., Inc., 
bury 91, Conn. 
Mallory & Co., Inc. P. R. 
22nd & Wash- 


6, Ind. 
Phosphor Bronze Corp., 

ington Ave., Philadelphia 46, Pa 
Revere Copper & Brass, Inc., 230 Park 


Wire) 
Waterbuyy 88, 


Bridgeport 2, 
Water- 


Indianapolis 


Avenue, New York 17, N. Y. 
Riverside Metal Co., Riverside, N. J 
Scovill Mfg. Co., Waterbury 91, Conn 


Seymour Mfg. Co., Seymour, Conn 


PHOTOELECTRIC CELLS AND TUBES 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse a 

Radio Corporation of America, Com- 
mercial Engineering, Section CR 71, 
Harrison, N. J. 

Standard Arcturus Corp., 54 Clark, New- 


ark 4 N. Jz 
Elecl.  Div., 


Vickers Vickers, Inc., 2160 
E. Imperial Highway, El Segundo, 
Calif. 

PHOTOELECTRIC CONTROLS 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electron'cs Dept., 
Thompson Rd. Syracuse, N. Y. 

Mercoid Corp., 4213 Belmont § Ave., 
Chicago 41, Ill. ‘‘Visaflame.’’ 

Westinghouse Electric Corp., P. O. Box 


868, Pittsbuurgh 30, Pa. 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


‘*Photronic.’”’ 

PHOTO PAPERS 

Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4,N. ¥ 


Hunter Photo-Copyist, Inc., 119 Hunter 


Ave., Syracuse, N. 
PIEZOELECTRIC UNITS. See Crystal 
Units, Quartz 
PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PILLOW BLOCKS. See Blocks Pillow 
PINS, COTTER AND LOCK. See 
Fasteners. 
PLASTICS MOLDING MATERIALS 
Cellulose Acetate (A) 
Melamine Forma'dehvde (Cc) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Potystyrene (F) 
Polyamide (Nylon) (G) 
Po'vethylene (Ht) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal TL) 
Vinyl Chloride Acetate (M) 
Vinytidene Chloride (N) 
Polvtetrafluorethylene (P) 
Ally] Resin (Q) 
Cellulose, Nitrate (R) 
Bakelite Corn., Unit of Union Carhide 


& Carbon Corp.. Dept. 48. 30 FE. 42nd, 
New York 17, N. Y. (EFJM) 

du Pont de Nemours & Co., Inc., F. 1 
Plastics, Room 137, Arlington, N. Y 


(ADGHEKEPR) “‘Lacite,’’ ‘‘Butacite,’’ 
“Plestacele,”’ “Pyralin,”’ “Strux,”’ 
““Tefion.’’ 


Durez Plastics & Chemicals, Inc., 132 
Walck Road North Tonawanda, N. Y 
(E) (Casting Resins) 


General Electric Co. Compound Div. 
Chemical Dept., 1 Plastics Ave., Pitts- 
field. Mass. 


Goodrich Chemical (o., B. F., Dept. I-3 


Rose Bidg., Cleveland 15, 0. ‘“‘Geon,”’ 
“Kriston’”’ (N) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘“‘Cerex,’’ “‘Tais- 
tron,” “Tastrex’’ ‘“‘Ultron,”’ ‘‘Wibes- 
tos,” “‘Nitron,”” ‘“‘Resimene’’ ‘‘Resi- 
nox,”” “Styramic’’ (ACEFT.) 

Plaskon Div., TAbbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, O. 


(CJ) 


PLASTICS-CUSTOM MOLDERS 
EXTRUDERS 


iqetny med Corp., New Freedom, 

a ** Aico 

Rarber-Colman Co., Rockford, I. 

Boonton Mo‘ding Co., Boonton, N. J. 

Chicago Molded Products Corp., 1924 N. 
Kolmar Ave., Chicago 51, Tl. 

Consolidated Molded Products Corp., 309 
Cherry Scranton 2. Pa. 

Electric Auto-Tite Co., Bay Mfg. Div. 
Bay City Mich. 

Federal Telephone and Radio (r- 
ae se. 900 Passaic Ave., FE. New 

ark, N. J. 


and 











Electric Co., Plastics Div., 
1 Plastics Ave., Pitts- 


1297 


General 
Chemical Dept., 
fleld, Mass. 

General Molded Products, Inc., 
Ashland Ave., Des Plaines, I[¢l, 


Irvington Varnish & Insulator Co., Irv- 


igton 11, N. J. 

Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8 N. J. 
Kurz-Kasch, Inc., 1419 8S. Broadway, 

Dayton 1, O. 
Midwest Molding & Mfg. Co., 4630 W. 


Fullerton, Chicago 39, Ill. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 


Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 
Rogan Brothers, 2500 W. Irving Pk. 


Bivd., Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa., 
Watertown Mfg. Co., 700 Echo Lake Rd. 
Watertown, Conn 
Yardley Ptastics Co., 
Columbus 15, Ohio. 


188 Parsons Ave., 


PLASTICS-LAMINATED 
FABRICATORS 

Baer Co., N. 8., 7-11 
side, N. J 

Barber-Colman Co., Rockford, I 

Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Il. 

Continental-Diamond Fibre Co., 
13, Delaware. 

Electric Auto-Lite Co., Bay 

Bay City Mich. 

General Electric Co., Plastics Div., 1 
Plastic Ave., Pittsfield, Mass. 

Husite Div., The Husite Liberty Mica 
Co., 171 Camden St., Boston 18, Mass. 

Kurz-Kasch, Inc., 1419 S. Broadway, 
Dayton 1, . 

Mica Insulator Co., Schnectady 1, N. Y. 

Midwest Molding & Mfg. Co., 333 N. 
Whipple, Chicago 12, Ill 

Rogan Brothers, 2500 Irving Park Bivd., 
Chicago 18, Il. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


Montgomery, Hill- 


Newark 
Mfg. Div., 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 
Baer Co., N. S., 7-11 Montgomery, Hill- 


side N. 


J. 
Bakelite Corp., Unit of Union Carbide & 


Carbon Corp., Dept. 48, 36 E. 42nd, 
New York 17, N. 
Continental-Diamond Fibre Co., Newark 


13, Delaware. 

Durez Plastics & Chemicals, Inc., 135 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Plastics Div. Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘‘Textolite.”’ 

Insu‘ation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schnectady 1, N. Y. 
“*Lamicold.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite.’’ 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Micarta.”’ 


PLATING GENERATORS. See Motors 
and Generators. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 

Baker & Co., Inc., 113 Astor, Newark 
5, 2 . 

Brainin Co., C. S., 233 Spring, New 
York 13, N.Y. 

General Plate Div., Metals and Controls 


Attleboro, Mass. 


Corp., 
& Harman, 82 Fulton, New York 


ney 
N, 


Wilson Co., H. A., 105 Chestnut, New- 
N. J. 


ark 5, 


PLIERS 


Ktein & Sons, Mathias, 
Ave., Chicago 18, Ill 


PLUGS, EXPANSION 


3200 Belmont 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg., Co., 2200 S. 
Bay, Milwaukee 7, Wis. 

PLUGS, RECEPTACLES 

Arrow-Hart & Hegeman Electric Co., 


Hartford, Conn. 
Belden Mfg. Co., 
Chicago 44, ml. 


4633 W. Van Buren. 


Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y. ‘‘Corwico.’’ 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol.’’ 

Interstate Mfg. Co., 125 Sussex Ave., 
Newark 4, **Inco.”’ 

Federa: Telephone and Radio Corp., 
Dept. F-416, 100 Kingland Rd., Clif- 
ton, N. J. 

Howard B. Jones Dir., Cinch Mfg. Corp. 
2460 W. George, Chicago 18, M1. 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Morse Co., Frank W., Boston 35, Mass. 

National Electric Products Corp., Pitts- 
burgh 30, Pa. 

Packard Electric Div., General Motors 
Corp., Warren, 0. 

8. Rubber Co., 1230 pagne of 


Americas, New York 20, N. 
PORCELAIN. See Ceramics. 
POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
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It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 
Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 50, Illinois. 


Siro BALLS @ Serve Industry 


LARGEST INDEPENOQDENT AND EXCLUSIVE METAL BALL Mi 


herman CANNON 
CTRICAL FITTINGS PLUGS 


Machines used in 
final lapping oper- 





ation on medium 
and large Strom 
Balls. 

















A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write today for cata- 
log bulletins, or ask for quotation 
on your requirements. 





| 

| 

| 

| 

| 

| 

| 

| 

| 

| USED ON THE 
| WORLD’S FINEST 
| MICROPHONES 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Type “O” Plugs and Receptacles 
have the famous, safety latch- 
locking device and are oval in 
design. It is impossible to 
engage them incorrectly. One 
insert arrangement of three 30- 
amp. contacts; integral cable 
clamp for 9/32” cable. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 





TYPE O3-12 Plug 
NEW ANGLE There are two a 
types and four recep- 
tacles (2 microphone 


Compare the square corners of Di- on panel styles, 2 


Formed tubes with old-style tubes. flush wall styles) in 
° 


90 the Type ‘‘O’’ Se 
ries. Shells are zinc, 
satin chrome 
finish. 


On coil winding costs 


*Illustrated with complete di- 
mensions in P & O Bulletin. 
Prices in the RJC-2 Bulletin. 
Address Dept. F-118 for copies. 





PRECISION DI-FORMED 
PAPER TUBES t t th; enables automatic 

eee eee ee ae ae CANNON BLSCTRIC Ges 
samples of this new tube. Round tubes also available. 


PRECISION PAPER TUBE co. Leuelganivat Company 3209 HUMBOLDT ST. LOS ANGELES 31, CALIF. 


2035 W. Charleston St. Chicago 47, Illinois 
Plant No. 2 — 79 Chapel St., Hartford, Conn. 





SINCE 1915 
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Molded Plastic Parts 
of this type are 


Duck Gorge 





FOR BOONTON 


Bottle Cap Molded from Boonton’s own Design 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


Possibly you'll never need a bottle cap, but this fact 

may be of interest to you: The bottle cap shown was 

molded on our fully-automatic presses—100 per minute 
) 140.000 per day. 


Does this production capacity suggest a need you have 
for small or large molded plastic parts—in medium or 
large runs? While this bottle cap is automatic compres- 
sion molded, perhaps your product could be produced 
ie | better. at less cost, by transfer, plunger, or injection 
molding. At Boonton, we mold from all major raw 
plastics, by any of the 4 major molding methods. 


Many of our customers have saved substantial sums of 
money by asking our engineers to talk to their engi- 
neers before their products reached the purchasing 
stage. They've been amazed and pleased at the ways 
we've come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for vou. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


SEND US YOUR BLUEPRINTS OR SAMPLES 


We'll tell you whether the parts you want can be plastic 
molded, and if they can, how much it will cost. Be sure 
to include full data on 


conditions of application 
or use, initial quantities 
needed, annual require- 
ments, and delivery date 


MOLDERS OF MOST PLASTICS BY MOST METHODS 


274 





POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 


General Electric Co., Section H668-57, 
Apparatus Dept., Schnectady 5, N. Y. 
Sta-Warm Electric Co., 565 N. Chest- 
nut, Ravenna, O. 


Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 


(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg., Co., Div., Chrysler Corp., 
Detroit 2, Mich. 

Bound Brook Oil-Less Bearnig Co., 
Bound Brook, N. J. 

Callite Tungsten Corp., 547 39th, Union 
City N. J. 

Gibson Ez:zectric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Mallory & Co 

6, Ind. 

Moraine Products Division, General Mo- 
tors, Dayton, O 

National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


, Inc., P. R. Indianapolis 


POWDERS, METAL 
New Jersey Zine Co., 160 Front, New 


York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWDER SUPPLY UNITS, RECTIFER 

American Television & Radio Uo., St 
Paul 1, Minn le 

Electricoil Transformer Co., 421 Canal 
St., New York 13, N. Y 

Federal Telephone and Radio Corp., 
Dept., F-416, 900 Passaic Ave., E 
Newark, N. J. 

Maltory & Co., Inc., P. R., Indianap 
olis 6, Ind 

PRE-FINISHED METALS. See Steel, 


Commercial Grades and Forms 


PRESSES, HYDRAULIC 


Hivdraulic Press Mfg. Co., 1004 Marion 
Road, Mount Gilead, O 

lake Erie Engineering Corp., 878 Wood 
ward Ave., Buffalo 17, N. Y. 


PRINT MACHINES: Black, Blue, 
grown, White 


Ozalid Div., General Aniline & Fin 
Corp., Dept. 339 Johnson City, N. Y. 


PULLEYS, V-TYPE. See Drives, V- 


Belt 


PUMPS 


Peseco Products Div., Borg-Warner Corp., 
Dept. 8-3, 11610 Euclid Ave., Cleve- 
land 6, Ohio 

Robbins & Myers, Inc 

Movyns.’”’ 

Scintiila Magneto Di Bendix Aviation 

Corp., Sidney, N. Y. (Diesel Fuel) 


Springfield, O. 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 105 
Hawthorne, Hartford, Conn 

General Electric Co., Section H668-57, 
Apparatus Dept., Schnectady 5, N. Y 

Micro Switch Div., First National Cor 
Freeport, Ill. 

National Acme (Co., 170 E, 131st, Cleve 
land 8 O. ‘‘Namco.”’ 

Square D Co 4041 N. Richards, Mil 
waukee 12, Wis. 

Ward Leonard Elec. Co., 34 South, Mt 
Vernon, N. Y. 

Westinghouse Etectric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 


2 


sristol Company, 153 Bristol Rd., Water 
bury 91, Conn 

lewis Engineering Co., Naugatuck, Conn 
Minneapolis-Honeywell Regulator Co., 
2635 Fourth Ave., S., Minneapoiis & 
Minn. 


REACTORS. See Transformers 
RECEPTACLES. See Plug ind Re 
ceptacles. 


RECTIFIERS, DRY METALLIC 


Acme Elec. Corp., 35 Water, Cuba, N. Y 
tenwood-Linze Co. 1815 Locust, St 
Louis 3, Mo. 

Cambridge Thermionic Corp., 453 Con 
cord Ave., Cambridge 38, Mass (Coy 
per Oxide) 

Fansteel Metallurgical Corp., tectifler 
Div., North Chicago, Ill. (Selenium 
Federal Tetephone and Radio Corp., 
Dept. F-416 900 Passaic Ave., E. New 

ark, N. J. (Selenium) 

General Electric Co., Section A59-122 
Appliance & Merchandise Dept 
Bridgeport 2, Conn (Copper Uxide, 
Selenium) ‘‘Tungar.’’ 

Mallory Co., Inc., P. R. Indianapolis 6, 
Ind. (Magnesium Copper Sulphide.) 
Radio Receptor Co.. Inc., Dept. S-3¥, 251 
W. 19th New York ll, N. Y. (Se 

lenium) ‘‘Seletron.’’ 

Standard-Arcturus Corp., 54 Clark, New- 
ark 2, N. J. ‘‘Kotron.”’ 

Vickers Elec. Div. 

Vickers Elec., Div., Vickers, Inc., 2160 
E. Imperial Highway, El Segundo, Cal 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. (Copper Ox 
ide) ‘‘Rectox.”’ 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio Corp., 
Dept., F-416, 67 Broad, New York 4, 
N. Y. 

General Electric Co. Section H668-57 
Apparatus Dept., Schnectady 5, N. Y. 

Radio Corporation of America, Com- 
mercial Engineering, Section CR 71, 
Harrison, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage 


Acme Etec. Corp. 35 Waters, Cuba N.Y 

Burlington Instrument Co., 203 N. 3rd 
St., Burlington, Iowa. 

Federal Telephone and Radio Corp., 
Dept., F-416, 67 Broad, New York 4, 
Se 4 

General Electric Co., Section H668-57, 
Apparatus Dept., Schnectady 5, N. Y 

R-B-M _ Division, Essex Wire Corp., 
Logansport, Ind 

Raytheon Mfg. Co., Waltham 54, Mass 

Sola E'ectriec Co., 4633 W. 16th, Chicago 
50, Il 

Westinghouse Elec Corp P. O. 868 
Pittsburgh 30, Pa. 


RELAYS and CONTRACTORS 

Adams & Westlake Co., Elkhart, Ind 
(Mercury) ‘‘Adlake.’’ 

Advance Electric & Relay Co., 1260 W 
2nd, Los Angeles, Calif. 

Allen-Bradtey Co., 1316 S. Second, Mil 
waukee 4, Wis 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. ‘‘Aga- 
stat.’’ 

American Relay & Controls, Inc., 4901 
Flournoy Chicago 41, Ill 

Ainperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 10 

Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 
Mankato, Minn 

Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 

Sarber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Il (Mercury & 
Micro-adjustment) 


60 State 


Comar Elec Co., 2701 Belmont Ave 
Chicago 18, Ill 
Cramer Co., R. W., River St., Center 


brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind 

Durakool Inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 

Thomas A Edison,  Inc., 
Div., W. Orange, N. J. 

Electro-Therm, Inc., 8010 Georgia Ave. 
Silver Spring, Md 

Federal Telephone and Radio Corp. 
Dept., J-116 9000 Passaic Ave., East 
Newark, N. J, 

General Electric Co., Section H668-57 
Apparatus Dept., Schnectady 5, N. Y. 

Guardian Electric, 1627-F W. Walnut, 
Chicago 12, I. 

Haydon Co., A. W. Waterbury 32, Conn 
Haydon Mfg. Co., Ine., 2505 Elm, Tor 
rington, Conn 

Teach Relay Co. 5915 Avalon Blvd 
Los Angeles 3, Calif. 

Mercoid Corp, 4213 Belmont Ave., Chi 
cago 41, Tl 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago 11 TH. 

Potter & Brumfield Sales Co 551 W 
Washington Blvd., Chicago 6, 
R-B-M Division, Essex Wire Corn., To 

gansport, Ind 


Instrument 


Sigma Instruments, Ine., 70) «Ceylon, 
Soston 21, Mass 

Signal Engineering & M C 4 WwW 
14th St New York 11, N Y 

Square D Co., 4041 N. Richards Mil 
watkee 12, Wis 

Struthers- Dunn, Tne., 1 N 13th 
Philadelphia 7, Pa. (Mercury) 

Ward Leonard Electric Co 34 Sout 
St., Mount Vernon, N. Y¥ 

Westinghouse Electric Corp Pr. oO. Box 
868, Pittsburgh 30, Pa. (Time Delay) 


Weston Electrical Instroment Corp 5R2 
Frelinghuysen Ave., Newark 5, N. J 

Zen th Electric Co., 152 W. Walton, Chi- 
cago, Tl 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and = Contrac- 
tors; Switches, 


RESINS INSULATING. See Var- 


nishes, Compounds & Resins 


RESISTANCE ALLOYS 


Driver Co., Wilbur B 150 = iKkiverside 

Murostat Mfe Co.. In 285 N. 6th 
Ave., Newark 4, N. J 

Driver-Harris (o., Harrison WN I 
Chromax,’’ ‘‘Nichrome 

Jelliffe Mfg. Corp. C. O., Dept, 1-202, 
48 Pequot Rd., Southport, Conn 

Hoskins Mfg. Co. Detroit 9, Mich 
“‘Chromel.’’ 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. 
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TRADE MARK 





TIMING MOTORS 


a 


TIME MACHINES 


Timing Motors 

and 

Time Machines 

That Never 

Need Oiling! 
Motor is equipped with oil storage 


reservoir and patented oil feed to 
bearings. 


Double Bearings 
Assure Smooth 
Operation— 
Rotor shaft, reduction train, and 
output shaft—all have double 


bearings to reduce vibration and 
promote quiet operation. 


Brass Gears 
Operated Against 
Steel Pinions 

For Long Life! 


There is no com- 
promise for quality 
in the construction 
of SYNCHRON 
Timing Motors and 
Time Machines. 
Millions of these 
timers are in opera- 
tion today in nearly 
every conceivable 
type of timing job. 
There's a new SYN- 
CHRON Catalog 
now available which \§ 
tells all the facts. | 
Write for itl And if 
you have any spe- 
cial timing prob- 
lems, feel free to 
call on us for help- 
ful suggestions. 


HANSEN MANUFACTURING CO., INC. 


Established 1907 - a Pioneer in Synchronous Motors 


PRINCETON 3, INDIANA 









The Shortest Distance — 





Walker-Turner Flexible Shafting 


For direct connection between offset 
shafts, Walker-Turner Flexible Shafting is 
the shortest distance to trouble-free instal- 
lation with minimum maintenance. 

For a wide range of mechanical drives, 
acting as a direct connection, without the 
expense and troubles of gears, cams, uni- 
versals, belts, or linkages, Walker-Turner 
Flexible Shafting offers all the advantages 
of more compact design. It is quicker to 
assemble, simpler to service, easier to main- 
tain. 

Flexible shafting, as designed by 
Walker-Turner, assures power or control 
connections of lasting strength and full 
sensitivity ...a flexible coupling that 
takes vibration in stride, that eliminates 
troubles caused by thermal expansion, or 
relative movement. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Company, Inc., Plainfield, N. J. 


Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 






FLEXIBLE FLEXIBLE SHAFTING 
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FLEXIBLE CASING AND TUBING 
Tar ee EC FLEXIBLE SHAFT MACHINES 
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Dependable FOR PRODUCTION 


Collyer Wiring is the choice of cost-minded manufac- 
‘urers who demand top quality wiring for production. 
Flexibility and ease of stripping, soldering, and termi- 
nating help speed the assembly of your product. For 
appliances, machinery, and equipment, every foot of 
Collyer quality-controlled wiring fully meets job speci- 
fications. 


Dependable IN SERVICE 


Collyer Wiring gives the kind of dependable service 
that builds customer good will for your product. Appliances 
and equipment perform right with Collyer . . . give top 
notch, efficient performance year in and year out. Write 
for wiring recommendations that will bring “double 
dependability” to your products. 


COLLYER POWER SUPPLY CORDS 


Types S and SJ Lead Cured Neoprene Jacketed Cords 
Types POSJ, S, SJ and SV Rubber Cords CV cured 
Types PO and C Cotton or Rayon-Covered Cords 

Types POT Thermoplastic Cord 


COLLYER 
INTERNAL WIRING 


Asbestos Wires for High 
Heat 

Asbestos Varnished Cam- 
bric for Heat and Moisture 
Thermoplastic Insulated 
Wires 

Rubber Insulated Wires 


Write for information 


IN THE WORLD 
OF WIRE 


AA lidd “ 


276. 






















Ohmite Mfg. Co., 4806 Flournoy, Chicago 


44, Il. ‘*Cordohm.’’ 
RESISTANCE WIRE, See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc. 285 N. 6th 
Brooklyn, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

eo 7 Inc., P. R., Indianapo- 


lis 
12508 Berea Rd., 


Ohio Garbon Co., 
Cleveland 11, O. 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 


cago 44, Ill. “Brown Devil,’ ‘‘Cor- 
rib,”’ “‘Dividohm,”’ “Rite Ohm,” 
““Wirewatt.’’ 

Radio Corporation of America, Commer- 
cial Engineering, Section CR 71, Har- 
rison, N. J. 

Sprague Electric Co., North Adams, 
Mass. ‘‘Koolohm.’’ 


Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


Stackpole Carbon Co., St. Mary’s, Pa. 
Tuttle & Co. H. W., Adrian Mich. 
Ward Leonard Electric Co., 34 South, 


Mount Vernon, N. Y. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 
General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y. 
Hardwick, Hind:e, Inc., Newark 5, N. J. 
International Resistance Co., 401 N. 

Broad, Philadelhpia 8 Pa. 


Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind. 
Ohio Carbon Co., 12508 Berea Rd., 


Cleveland 11, 0. 
Ohmite Mfg. Co. 4806 Wiournoy, Chi- 
cago 44, Til. 


Sprague Electric Co., North Adams, 
Mass. ‘“‘Koolohm,”’ ‘“‘Megomax.”’ 

Rex Rheostat Co., 3 Foxhurst Rd., 
Baldwin, N 


Ward Leonard Electric Co. 34 South, 
Mount Vernon, N. Y. 
RHEOSTATS, INSTRUMENTS and 
RADIO 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Amperite Co., 561 Broadway, New Yorl 
12, N. ¥. (Buib Type) 
285 N. 6th, 


Clarostat Mfg. Co., Ine., 
Brooklyn, N. Y. 

ae Mfg. Co., Lake & 4th, Racine, 
Wis. 

Hardwick Hindle, Inc., Newark 5, N. J. 


International Resistance Co., 401 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo- 
lis 6, Ind 


Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill. 

Ward leonard Electric Co., 
Mount Vernon, N. Y. 


84 South, 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradey Co., 1316 8S. Second Mil- 
waukee 4, Wis. 


Electrical Manufacturing Co., Lake at 


Fourth, Racine, Wis. (Foot & Knee 
Control) 
General Electric Co., Section H669-57. 


Apparatus Dept., Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance Co., 401 N. 

road, Philadelphia 8, Pa. a 
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Nationa] Electric Controller Co., 
Ravenswood Ave., Chicago, Ill. 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 


cago 44, IL. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


Westinghouse Elec. Corp., P. vu 
868, Pittsburgh 30, Pa. 


Box 


RINGS, COLLECTOR 
nape pe Inc., 113 Astor, Newark 


oo» ° . 
General Plate Div., Metals & Wontrols 


Corp., Attleboro Mass. (Precious 
Metal) 

Wesche Electric Co., B. A., 1626-18 
Vine, Cincinnati 10, Ohio. ‘‘Welco.” 


Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal.) 
RINGS, RETAINER and SNAP 
Associated Spring Corp., Bristol, Conn. 
Cuyahoga Spring Co., 10270 Berea Rd, 
Cleveland 2, O. “Snap Clip.” 
Newark 5, 


National Lock Washer Co., 
N. J 


Reliab'e Spring & Wire 
3167 Fulton Rd., 


Forms Co. 
Cleveland ¥, 0 


Waldes Kohinoor, Inc., 47-01  Austel 
Place, Long Island City 1, N. Y. 
“Truare.”’ 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. 


See Bearings, 
Ball and Roller. 





ROTARY CONVERTERS. See 
Motors and Generators, 


RUBBER and RUBBER PRODUCTS 


Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. - 


yenera: Elec. Co., Chemical Dept. 1 
Plastics Ave., Pittsfield Mass. 

Sponge Rubber Prod. Co., 267 Derby 
Place, Shelton, Conn. 

United States Rubber Co., 123 Avenue 
of the Americas, New York 20, N. Y. 

SAWS, COMMUTATOR. See Com- 
mutator Saws and Slotters. 

SCREW DRIVERS, PORTABLE. Sce 


Tools, Portable. 


SCREW-DRIVING MACHINES 
Detroit Power Screwdriver Co., 2817 W. 


Fort, Detroit 16, Mich. 
SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 
Linden & (o., Inc., 70 Baker, Provi- 
dence, R. I, 
Milford Rivet & Machine (Co., 871 


_ Bridgeport Ave., Milford, Conn 
National Acme Co., 170 E. 131st, Cleve- 
land 8 O. 

Peck pring Co., 
ville, Conn. 
Penn Ri-Vit & 
ington, 


20 Grove Ave., Plain 


Mch. Co., 254 
Philadelphia 33, Pa, 


Hunt- 

SCREWS. See Fasteners. 

SEALS and TERMINALS, HER- 
METIC. 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALING COMPOUNDS. See Cements, 


insulating & Sealing; Waxes and Com- 
pounds. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, Il. 

Felt Products Mfg. Co., 1536 Carroll 
_Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N, Y. 
“*Klosure.’’ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, Ml. 

SELENIUM RECTIFIERS. See Recti- 

fliers, Dry Metallic. 

SHAFTING, FLEXIBLE. See Flexible 
Shafting. 

SHEETS ELECTRICAL. See Steel, 
Electrical. 

SHUNTS, INSTRUMENT. See Instru- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. 
See Lights Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 


— 2 Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. 8., 233 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, Iv. 

General Plate Div., Metals and Controls 


Corp., Attleboro Mass. 

Handy & Harman, 82 Fulton, New 
York 7, N. Y. 

Mallory & Co., Inc., P. R., Indianap- 
olis 6, Ind. 

Standard Metals Corp., 260 Broad, N. 
Attleboro, Mass. 

SLEEVE BEARINGS. See Bear ngs 


and Bushings. 


SLEEVING, SATURATED. See 
& Sleeving, Braided Fabric. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mitchel-Rand Insulation Co., Inc. 51 

Murray, New York 7, N. Y. 


Tubing 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. 
Saws and Slotters. 


See Commutator 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn. 
Standard Presssed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


American Phenolic Corp., 1830 S. 
Cicero 50, Ml. 

Arrow-Hart & Hegeman Electric Co. 
103 Hawthorne, Hartford, Conn. 


54th, 


ELECTRICAL MANUFACTURING 








out costly rejects. 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 


samples gladly furnished on 


request. 


OR those small insulators 
Fauna high dielectric 
and mechanical strength — 
specify LAVITE, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
Ideal for 






rugged, 


Smee bh 


EVELAN[ 


Quality 


QUADRIGA WASHERS 


To your specifications 


Fulfill the rigid standards of electrical and 
electronic services. 


Make sure, by entrusting your washer require- 
ments to long experience, ample facilities. Any 
quantity, small or large: Special Flat-Tension 








and Spring—Formed and Drawn—Cupped and 
Finishing — Friction— Irregular Contour —Dished 


o 
oad. xy 
of 


Blanks, etc. 


INGS, any design. 
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Ask fer catalog. 


THE QUADRIGA MFG. CO. 
Est. 1894 “Half a Century” 
215 West Grand Avenue 


KESTER (lures 


Do it Faster 
| with Kester! 





ee STER, ! 


PREFERRED 
SINCE 1899 





JUNE 1948 





Chicago 10, Ill. 





Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


Eastern Plant: Newark, New Jersey 
Canadian Plant: Brantford; Canada 










CHACE BIMETAL 
PLAYS DUAL ROLE IN 


BIRTMAN’S 


No. 16 A Product of Birtman Electric Company, Chicago, Ill. 


In the new Model 6240 "“Synchromatic” Iron, 
Manufactured by Birtman Electric Company, two 
typical uses of Chace Thermostatic Bimetal are illus- 
trated. A patented feature is the synchronization 
of the internal thermostat and the heat indicator 
in one dial, through an internal control linkage. 


The exposed mechanism shows how synchroniza- 
tion of the two elements is obtained. Thumb control 
knob “A” is geared to the fabric selection pointer 
visible in small photo. It also restricts movement of 
temperature regulating element 'B” and regulates 
the heat in the plate. Temperature indicating 
element "“C” reacts to plate temperature and 
rotates shaft "D” to which vari-colored dial is at- 
tached. When yellow background reaches pointer, 
heat is correct; too hot and too cold are indicated 
by red and green areas. (The internal linkage 
mechanism has been omitted for clarity). 


Again, as in many other heat responsive devices 
where temperature control is vital, Chace Thermo- 
static Bimetal is specified as the actuating element. 


ma 4 Ltd 


Sphere ll 


1608 BEARD AVE DETROIT 9, MICH 



















































ANCHORED-FOR-PERMANENCY 


STRAIN RELIEF 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 











A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
obsorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE hata neatns COMPANY 


IPMASTER STRAIN RELIEF 
PUTT NEW JERSEY 


EXCLUSIVE MANUFACTURERS OF 
AMSTERDAM AVENUE 


ie: ) 
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Dial Light Co., 900 Broadway, New 
York 3, N. ¥. 

Drake Mfg. Co., 1713 W. Hubbard, 
Chicago 22, Ill. (Pilot) 


General Electric Co., Section Y-90-1222, 


Appliance & Merchandise Dept. 
Bridgeport 2, Conn. 
Kirkland Co., H. R., 810 King, Mor- 


ristown, N., 


McGill Mfg. Co., Inc., Valparaiso Ind. 
**Levolier.’” 

Morse Co., Frank W., Boston Mass. 
Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo. 

SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 
SOCKETS and ADAPTERS, RADIO. 
See Plugs and Receptacles. 
SOLDER, SELF-FLUXING. 

(For Silver Solders, See Brazing 


Alloys) 


Federated Metals Div., American Smelt- 


ing & Refining Co., Whiting, Ind. 
**Gardiner’’ 
Kester Solder Co., 4209 Wrightwood 


Ave., Chicago 39, Ill. 
**Rosin-Core.’’ 


SOLDERING COMPOUNDS 
(F:uxes Paste, Liquid, Salts, etc.) 


Burnley Battery & Mfg. Co., North 
East, Pa. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours, Inc., E. 

mington, Del, 


Federated Metals Div., 


*‘Acid-Core,’’ 


I., Wil- 


American Smelt- 


ing & Refining Co., Whiting, Ind. 
Handy & Harmon, 82 Fulton, New 
York 7, N. Y. 

Kester Solder Co., 4209 Wrightwood 


Ave., Chicago 39, Ill. 
McGill Mfg. Co., Inc. 

N. Campbell, Valpariso, Ind. 
Ohio Carbon Co., 


12508 Berea Rd., Cleve- 
land 11, 


Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Westinghouse E:ec. Corp., P. O. Box 868, 
Pittsburgh, 30, Pa. 


SOLDERING IRONS 


American Electrical Heater Co., 
2, Michigan 

General Electric Co., Section H- 668- e. 
Apparatus Dept., Schenectady 5 N. Y. 
“Calrod.’ 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. ‘“‘Thermo-Grip’’ Grip 
Tools. 

Stanley Tools, New Britain, Conn. 

Vulcan Electric Co., Danvers 2, Mass. 
“Vulcan,”” “‘Pygmy,’’ ‘‘Counterpoised.’’ 


Elec. Div., 250 


Detroit 


SOLDERLESS CONNECTORS. see 
Connectors, Wire & Cable. 
SOLENOIDS 


Cannon E‘tec. Dev. Co. 3209 Humboldt, 
Los Angeles 31, Cal. 


Comar Elec. Co., 2701 Belmont Ave., 
Chicago 18, Ill. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Section H668-57, 


Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627D W. Walnut St., 
Chicago 12, Ill 


National Acme Co., 170 E. 131st, Cleve- 
land 8 O “Namco.” 
Philiips Control Corp. 612 N, Michigan 


Ave., Chicago, Il). 
Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, IL. 
Struthers-Dunn, Inc., 150 N. 13th, 
Coast Elec. Mfg. Co., 


Philadelphia 7, Pa 
West 
Main, Los Angeles 3, Cal. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


10008 S8. 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS 


For Motorized Units, See 
Generators. 


Janette Mfg. Co., 556 W. 
cago 6, Ill. 

Ohio Gear Co., 1358 E 
land, 


SPLICING GUM and TAPE. 
Friction and Splice. 


SPOOLS, WIRE 


The Cleveland Welding Co., W. 117 
Berea Rd., Cleveland 7, O. 
Acrometals , Inc., 606 N. 5th, 

apolis, Minn. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. 
Chicago 24, Ill. 

American Steel & Wire Co., Cleveland, 
oO. “USS.” 

Associated Spring Corp. Bristol, 

Barnes-Gibson-Raymond, Div. 
ated Spring Co., Detroit 11, 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10251 Berea Road, 
Cleveland, 

Dunbar Bros. Co., Div., Associated 
Spring Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Il. 

Gibson Electric Co., 8349 Frankstown 
Ave. Pittsburgh 21, Pa. (Beryllium 
Copper.) 


Motors and 


Monroe, Chi- 


179th Cleve- 


See Tape, 


Minue- 


Lake, 


Conn. 
Associ- 
Mich. 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., Day- 
ton, . 

Peck Spring Co., 20 Grove Ave., Plain- 
ville, Conn. 

Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Uo. 3167 
Fulton Road, Cleveland 9, O. 

U. S. Steel Wire Spring Co., 7800 Fin- 
ney Ave. Cleveland 5, 


Associated 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 


Accurat,, Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, IL 

Acrometals , Inc., 606 N. 5th, Minne- 
apolis, Minn. 

sem Goods Mfg. Co., Manitowoc, 

sc. 

American Brass Co., Waterbury 88, 
Conn. 


Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn 
Barnes-Gibson-Raymond, Detroit 11, 


Associated 


Mich, 
Chase Brass & Copper Co., Inc 
bury 91, Conn, 

Colgate Mfg. Co. 520 Bayview Ave., 
Amityville, New York. 
Dunbar Bros. Co., (Div., 
Spring Corp.), Bristol, 
Electric Auto-Lite Co., 
Federal Tool & Mfg. Co 
ton Ave., N Minneapolis 12, Minn. 
Gibson Co., William D. (Div. Associ- 
ated Spring poe.) 1800 Clybeurn 

Ave., Chicago 4, Il. 
HPL Mfg. Co., 2013 E. 65th, 
3 O 


. Water- 


Associated 
Conn 
Toledo 1, O. 
3212 Washing- 


Cleveland 


oo, . 
Hubbard Spring C 
Ave., Pontiac 1 Mich 
Heyman Mfg. Co., Kenilworth, N. J. 
Linden & Co., Inc., 70 Baker, Prori- 
dence, R. I. 
Iyon Metal Products, Inc., 
Ohio Div., 
ton, O. 
Patton-MacGuyer Oy 17 Virginia Ave., 
Providence 5, R. 
Raymond Mfg. Co. (Div. 
Spring Corp), Corry, Pa. 
Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, O 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 117, N. 
Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. 
United-Carr Fastener Corp., 
Cambridge 42, Mass. 


0. M. D., 525 Central 
2, 


Aurora, Ill. 


Associated Spring Corp., Day- 


Associated 


Dept. E-2, 


WLS Stamping Co., 3292 E. 80th, Cleve- 
land 4, O. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. 

Worcester Pressed Steel Co., 611 Barber 


Ave., Worcester 6, Mass. 
Wrought Washer Mfg. Co., 
Milwaukee 7, Wisc. 


**Pressteel.’’ 
2200 S. Bay, 


STAMPINGS, NON-METALLIC 
Baer Co., N. S8., 7-11 

Hi'lside, N. J, 
Taylor Fibre Co., 


Montgomery, 
(Fibre) 
Norristown, Pa. 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR, See 
Motor, 


Controllers 
Push Buutton Stations 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 





Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 
(See also Steel, Electrical; also Wire 
Steel) 

American Nickeloid Co., Peru 3, Ill. 
(DS) (Nickeloid) (Preplated) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 
(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 
Bidg., Pittsburgh 30, Pa USS.’ 
‘Vitrenamel’’ (B-AC) (S - ACDEN) 
(T-ACN) 

Follansbee Steel Corp Pittsburgh 30, 
Pa. (S-CO) (Clad) 

Roebling’s Sons Co., John A., Trenton 
. mo 

Ryerson & Son, Inc., Joseph T., Chicago, 


Ill. (ABCENST) 


Superior Steel Corp Carnegie, Pa., 
(ANS) (Spring) (Clad) ‘SuVeneer.’ 

Thomas Steel Co., Warren, 0. ‘‘Thomas- 
strip’’ (S-ACDO) 

Timken Roller Bearing Co., Steel & 
Tube Div., Canton 6, 0. (B-AN), 
(T-AC). 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass **Presteel”’ 
(S-ACO) 

STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp,, Carnegie 


Bldg., Pittsburgh 30, Pa. ‘USS’ 


Follansbee Steel Corp., Pittsburgh 30, 
Pa. ; 

Ryerson & Son., Inc., Joseph T. Chi- 
cago, Ill. 
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ONLY McGILL MAKES 


vesee masse 


SWITCHES 


MSGILL. MANUFACTURING CO., INC. 


STAT Lie Rated, 


250 N. CAMPBELL ST. 












401 LINDEN AVE. 






For small electric coils, reactors and ed a apnitae 


MIU e ze 
ACID-FREE 


GUMMED 


Neutral ieee 


NEUTRELEC Gummed Paper is uniform in its PLT t a 
to resist the flow of electricity. Entirely free from weak 
spots. pin holes or Tos (ete Perfect for square, rec- 
tangular or round tubes. Write 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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MINIATURE 


RELAYS 


A quality, low-priced line of miniature relays. Hum 
free AC operation on voltages from 6 to 115 volts. 
6, 12, 24, 32 volts DC and plate circuit types. 
Write for complete relay and transformer catalog. 


STANDARD ELECTRICAL PRODUCTS CO. 


The high quality and long life of LEVOLIER 
switches have been proven many times in actual 
service in the field. Nationally known manufacturers 
have reported that Levolier switches have been pulled 
on and off more than 180,000 times under normal load 
without a miss, and are still in excellent condition. These 
field performances show that Levolier switches surpass the 
Underwriters Laboratories requirements by three or four 
times. 
McGILL LEVOLIER switches are precision built. Every single 
part is carefully machined so that you are assured of maximum 
life and dependability. Widely used on variable speed motors, 
canopy and outlet box mounting, ventilating 
fan installations, sign flasher boxes, and 
transformer boxes, they provide positive con- 
trol from any angle. 


A complete description of the many types 
and sizes of LEVOLIER Switches is found in 
McGILL catalog #43. Send for free copy today. 


VALPARAISO, INDIANA 





DAYTON 3, OHIO 




















No. 1010—10 amp., 125 
fluorescent control, 
“T" rating. 








toggle switch. Single pull 
wire leads, “T” rating. 


No. 265—6 amp., 125 volt. 
Double pole, double throw. 


VALLEY Ball Bearing Motors are built in sizes from 
2 hp up to 75 hp, providing wide adaptability in 


power planning. VALLEY’S cool running splash 


PAPER 


a itai ae ielectric 


fils complete information, 








proof, dust proof construction insures long hours 


of dependable power 
under the most haz- 
ardous conditions. 


You'll find the type of 
Motor you need in 
your power planning 
when you investigate 
VALLEY MOTORS. 
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ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. «+ ST. LOUIS 8, MO. 










ASBESTOS COVERED 


WIRE A ot 
. - - IN ALL POPULAR SIZES 


As Specalists in the manufacture of 
Asbestos Covered Wire we have con- 
centrated all the efforts of our entire 
engineering and technical staff in 
the production of wire that will meet 
your every requirement for appear- 
ance and reliability. YOU CAN DE- 
PEND ON RADIBESTOS QUALITY. 


But of equal importance, we special- 
ize in the service which we give our 
customers in shipments and atten- 


tion to all the details of their orders. 
YOU CAN DEPEND ON RADIX SER- 
VICE. 


QUALITY and SERVICE are the cor- 
nerstones of our business. May we 
give you more information about 
RADIBESTOS Asbestos Covered 
Wire and how our service can help 
you maintain production schedules? 


Write for samples—mentioning the purposes 
for which you require asbestos covered wire. 


ON THE SPOOL 


vO 


OMpany- 


CLEVELAND, OHIO 
Td 


Sea Das 


ul 
2800 EAST 55TH STREET 





STRAIN RELIEFS. See Grips and 
Clamps Strain Relief. 


STRIPPERS, WIRE 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 8S. State, 
Chicago 16, Ill. ‘‘Colonial.’’ 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘‘Simplex.’’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 0. ‘‘Speedcraft.’’ 


STRIPPING COMPOUNDS. See 
Cleaning Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘A-MP.” 
Baer Co. N. S., 7-11 Montgomery, Hill- 

side, N. J. 
Burke Electric Co., 3710 W. 12th, Erie, 


‘a. 

Cambridge Thermionic Corp., 453 Con- 
cord Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp., 
Dept. F-416 100 Kingsland Rd., Clif- 
ton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘‘Diamond H” 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Il. 

Taylor Fibre Co., Norristown, Pa. 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wisc. 


SWITCHES, AUTOMATIC and 
MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic 

Mercury 

Pressure (Diaphragm) 
Thermal 

Time 

Transfer 

Vacuum 

Canopy and Fixture 

Foot 


Heater (Series Multiple) 
Jack, Key and Lever 
Panel 
~~ ae Snap 
oggsle Slide, Rotary 
Remote Control 
Selector (Rotary Tap) 
Through-Cord Snap 
Centrifugal) QO 
(See also Circuit Breakers. Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 


Acro Elec. Co., 1305 Superior Ave., 
Cleveland 4, O. (B) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. 
(CDGHR) 

Arrow-Hart & Hegeman Electric Co., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. 

Automatic Switch Co. 391 Lakeside Ave., 
Orange, N. J. (CHR) 

Cam-Stat, Inc., Div., The Paul Henry 
Co., 2310 8S. Lacienega, Los Angeles 


34, Cal. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Comar Electric Co., 2701 Belmont Ave., 
Chicago 18, Ill. 

Cramer Co., R. W., River St., Center- 
brook, Conn. ‘‘Sauter’’ (G) 

Durakool Inc., 1012 N. Main, Elkhart, 
Ind. (D) 

Thomas A. Edison, Inc., Instrument 
Div., West Orange, N. J. (FG) 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (CFOPR) 

Federal Telephone and Radio Corp., 
Dept. F-416 100 Kingsland Rd., 
Clifton, N. J. (NS) 

Fenwa), Inc., 51 Pleasant, Ashland 
Mass. ‘“Thermoswitch’’ (F) 

Genera! Control Co., 1200 Soldiers rield 
Rd., Boston 34, Mass. (LN) 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
“Switchette’’ (ACDEFGHKMOPRST) 

Guardian Electric, 1627-M W. Walnut 
St., Chicago 12, Tl. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMPS) 
“Diamond H”’ 

Haydon Mfg. Co., Inc., 2505 Elm, Tor- 
rington, Conn. (G) 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. “‘Heco’’ (0) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. (L) 

Landis & Gyr, Inc., 104 Fifth Ave., 
New York 11, N. Y. (G) 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, TIL. 

McGill Mfg. Co. Inc., Electrical Div., 
250 No. Campbell, Valparaiso, Ind. 
“*Levolier,”” ‘*Twi-Lite’ (KP) 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Tl. (ACDEF) 

Micro Switch Div., First Industrial Corp., 
Freeport, Ill. (BFLS) 

Mi'ler-Harris Instrument Co., 836 N. 
Fourth, Milwaukee 3 Wisc. (G) 

Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo. (waterproof) 

Minneapolis - Honeywell Regulator Co., 
2685 Fourth Ave., S., Minneapolis 8 
Minn. ‘“‘Con-Tac-Tor’ (BDEF) 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. (KOP) 


National Acme Co., 170 E. 13st, Cleve- 
land 8 ‘“‘Namce’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Ill. (8) 

Powrex Switch Co. P. O. Box 206, 
Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. D-12, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs 
wood, Pa. (FM) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, I. 

Spencer Thermostat Co., 11 Forest, At 
tleboro, Mass. ‘‘Klixon’’ (EF) 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa 
(P-Slide) 

Struthers Dunn Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

Telechron, Inc., Dept. H Ashland, Mass. 
(G) 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wis. (G) 

Walser Automatic Timer Corp., 420 Lex- 
ington Ave., New York 17, N. Y. 

Ward Leonard Electric Co., 34 
Mount Vernon, N. Y. (CFGHOPR) 

Westinghouse Electric Corp., P. O. Box 
866, Pittsburgh 30, Pa. 
(ABCDFGHOPRS) 

Zenith Electric Co., 152 W. Walton 
Chicago, Ill. (HR) 


TACHOMETERS 


Bristo. Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, O 

Ideal Industries, Inc., 1008 Park A\ve., 
Sycamore, Ill 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, 0. 

Veeder-Root, Inc., Dept. 687, Hartford 2 
Conn. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 


National Band & Tag Co., #83 New- 
port, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9503 Arcn, Lancas- 
ter, Pa. ; . 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, 

Minnesota Mining & Mfg. Co., St. 
6, Minn., ‘‘Scotch”’ 

Mitchel'-Rand Insulation Co., Inc., 
Murray, New York 7, N. Y 

Surprenant Electrical Insulation Co., 
Dept. C, 199 Washington, Boston 7, 
Mass. 


TAPE, ELECTRICALLY CONDUCTIVE. 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 
General Electric Co. Section Y90-1222, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. . 
Hazard Insulating Wire Worls, Div. of 
Okonite Co., Wilkes-Barre, Pa. ' 
Insulating Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill 
Irvington Varnish & Insu‘ator Co., Irv- 
ington 11, N. J. bE 
waimnesete Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y 
Surprenant Electrical Insulation (Co 
Dept. C, 199 Washington, Boston 7, 
United” States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


TAPE and WIRE, MAGNETIC 
RECORDING. See Magnetic Record- 


ing Tape. 

TAPE, MICA. See Mica. 

TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron. ; 
New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Vartex.”’ 

Surprenant Electrical Insulation Co., 
Dept. C, 199 Washington, Boston Te 
Mass. 


TAPES, MEASURING 
Keuffel & Esser Co. Hoboken, N. J. 


TEMPERATURE CONTROLS. See 

Switches; Thermostats. 
TERMINAL BLOCKS. See Strips, 
Terminal 


TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. See 
Instruments. 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. ee 

General Electric Co., Section E-668-57. 
Apparatus Dept. Schenectady 5, me Ee 

Hoskins Mfg. Co., Detroit 8, Mich. 

Lewis Engineering Co., Naugatuck, Conn 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, IIL. 
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SELECTED TERRITORIES ARE AVAILABLE QUALIFIED REPRESENTATIVES 


BARBER-COLMAN COMPANY + ROCKFORD, ILLINOIS 





For Impregnating 


Radio Coils, Transformer Coils, Ke ~~ ter 


Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 


Cotamaben. dependability reduces 
For Sealing 

3 Seder Deon soldering costs! 

Light Fixtures. | 


For Dipping 
Coils, Transformers, Condensers. 


For Potting 
Radio eiieeneen, Light Units, 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and enlaceele for specific applications. Samples furnished on request 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


Watch the work flow when Kester 
Cored Solders are applied to your 
soldering problems. There is a Kes- 
ter ‘‘Specialized’’ Flux-Core Solder 
in strand size, type of flux, and 
alloy to fit your needs. Consult 
our Technical Service Depart 


ment on any soldering geeblen. K a Tf ‘a * 
xe 
KESTER SOLDER COMPANY ‘3 0 LD c m4 
, Minois 


4209 Wrightwood Avenue, Chicago 39 
Factories also at 
Newark, New Jersey - Brantford, Canada 
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HERE’S WHERE__ 
SPECIAL SWITCHES are STANDARD 





Se ) - 
>\ When a standard snap switch 

won’t do your special job . 
that’s when ESCO can help you. Over 90% of 
our production is special in one way or another. 


. « « contact arrangements 
‘ . « » Operating sequences 
. load combinations 
pe . control handles 


. terminal provisions 


. multi-stage groupings 


SPECIAL LOW COST, too... made possible 
by our use of standard, uniform components, 
assembled by experts in the construction of snap 
switches specially built for your special job. 


THESE BASIC FEATURES 


can be steadard in your special switches. 


CURRENT RATINGS... 10, 30, 60, 100 
and 200 amperes 


VOLTAGE RATINGS. ..up to 460 volts a-¢ 
NUMBER OF POLES... one to 20 
NUMBER OF POSITIONS...4 
HANDLE STYLES ... oval, pistol-grip or 


removable 


MOUNTINGS ... base or panel 
CONNECTIONS ... side or rear 





Don’t lose valuable time hunting in catalogs for a 
standard switch for your special need . . . just 
write us your requirements and we'll give you 
full details on the ESCO switch that meets 
your specification. 


* This ESCO switch, used for oil circuit 
breaker control, comprises @ 2PDT, 
30-ampere, 3- position, spring-return unit 
with a DPST, io-ampere auxiliary; speci 

No. 8431A. 
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Rockbestos Products Corp., 8&2 Nicoll, 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
THERMOMETERS 
Edison, Inc., Thos. A., Instrument Div., 
Orange, N. 


Electric Auto-Lite Co., Toledo 1, 0. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N, J. 
**Max-Min.”’ 


THERMOPLASTIC WIRE. See Wire 
and Cable, Insulated. 


THERMOPLASTIC BIMETALS 
ser Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. S., 233 Spring, 
York 13, N. ¥. 

Chace Co., W. M., 1608 Beard Ave. 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 


New 


105 Chestnut, New- 
ark 5, N. J. “Wilco.” 

THERMOSTATS 

Barber-Colman (Co., Rockford, Il. 

Bristol Company, 153 Bristol Rd, Water- 
bury 91, Conn. 

Cam-Stat, Inc., Div., The Paul Henry 
Co., 2310 S. Lacienega, Los Angeles 
34, Cal. 

Edison, Inc., Thos. A., Instrument Div., 


W. Orange, N. J. 
Electro-Therm, Inc., 
Silver Spring, Md. 
Fenwal, Inc., 51 Pleasant, 


8010 Georgia Ave., 


Ashland, 


Mass. 

General Electric Co., Section pes 57, 
Apparatus Dept. Sc henectady 5 Y. 
General Thermostat Corp., 2060 a 
St., New York 60, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘‘Diamond H”’ 

Master Electric Co., Dayton 1, O. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. ‘‘Sensatherm.”’ 

Minneapolis-Honeyweil Regulator Co., 
2685 Fourth Ave., S., Minneapolis 
8, Minn. 

Robertshaw-Fulton Controls Co., 
wood, Pa. 

Spencer Thermostat Co. 


Young- 
105 Forest, At- 


tleboro, Mass. ‘Klixon.”’ 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 


waukee 4, Wis 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Cramer Co., R. W., River St., Center- 


brook, Conn. 
Eagle Signal Corp., 
General Electric Co., Section E-668-57 

Apparatus Dept., Schenectady 5, N. Y. 
Hansen Mfg. Co., Inc., Princeton 8, 

Ind. ‘‘Synchron.’’ 
Haydon Co., A. W., Waterbury 32, 
Haydon Mfg. Co., Inc., 

rington, Conn. 
Industrial Timer Corp., 

Newark 5, N. J. 
Mercoid Corp., 

cago 41 Ill. 


Moline, Ill. 


Conn. 
2505 Etim, Tor- 


113 Edison P1., 
4213 Belmont Ave., Chi- 
Miller-Harris Instr. Co., 


836 N. Fourth, 
Milwaukee 3, Wis. 

Potter & Brumfield Sales Co., 549 W. 
Washington Bivd., Chicago 6, Tl. 
Square D Co., 4041 N. Richards, Mil- 

waukee 12, Wis. 
Struthers-Dunn, Inc., 150 N. 13th, 
H, Ashland, Mass. 


Philadelphia 7, Pa. 

Telechron, Inc., Dept. 

Walser Automatic Timer Corp., Graybar 
Buitding New York 17, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Zenith Electric Co., 152 W. Walton, 
Chicago, Tl. 

TOOLS, PORTABLE 

Loyd Scruggs Co., 1022 N. Sixth, St. 
Louis 1, Mo. 

Stanley Elec. Tools, 502 Myrtle, New Bri- 


tain, Conn. 


TRACING CLOTH and PAPER 


Arkwright Finishing Co., Providence, R.TI. 

Holliston Mills, Inc. Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 
*‘Albanene,”’ ‘‘Phoenix.”’ 

Ozalid Div., General Aniline & Film 
Corp., Dept. 339, Johnston City, N. Y. 

Post Co., Frederick, 3650 N. Avonda‘e 
Ave., Chicago 18, Ill. 


TRANSFER SWITCHES. See switches. 
TRANSFORMERS FLUORESCENT 


BALLAST. See Fluorescent Lamp 
Auxiliaries. 


TRANSFORMERS, 
CURRENT 


Acme 
N 


INSTRUMENT 


35 Water, 


Chica go Transformer Div., 


Cuba, 
Wire 


Electric Corp., 
Y 


Essex 


Corp., 3501 Addison, Chicago 18, Ill. 
Dame Electric Co., 93 Main, Winsted, 
Co 
Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
con, 





General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 
Standard Transformer Co., Warren, 0O. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument 


Corp, 582 


Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 


Acme ye Zlectric Corp., 35 Water, Cuba, 
( ‘hicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18 Ill. 


Comar Electric Co., 2701 


Be‘mont Ave., 
Chicago 18, Ill 


Dano Electric Co., 93 Main, Winsted, 
Conn 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin, 


Detroit 7, Mich. 


Electricoil Transformer _Co., 417-421 Ca- 
nal, New York 13, Ze 

General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co. 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘‘Gracoil.’’ 


Hevi Duty Elec. Co., 
Jefferson Electric Co., 
Kenyon Transformer Co., Inc., 840 
Barry, New York 59, N. 
Nothelfer Winding Laboratories, 


Milwaukee, Wis. 
Bellwood, Ill, 


1l Albe- 
marle Ave., Trenton 3, N. J. ‘‘N-W-L’’ 
Radio Corporation of America, Commer- 
cial Engineering, Section DR 71, Har- 
rison, N. J. 
Sola Electric Co., 4633 W. 16th, Chicago 
50, Tl. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, O. ‘“‘Staco.’’ 
Standard Transformer Co., Warren, O 


Standard Transformer Corporation, 3580 


Elston Ave., Chicago 18, Ill. 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

West Coast Elec. Mfg. Co., 10008 8S 
Main, Los Angetes 3, Cal. 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 35 Water, Cuba, 
N. Y¥. 

Chicago Transformer Div. 
Corp., 3501 Addison, 
Dano Electric Co., 93 
Conn 


Davis & Co., Dean W,., 
Kentland, Ind 


Essex Wire 
Chicago 18, Ill 
Main, Winsted, 


1006 First, 


Electricoil Transformer Co., 417 Canal, 
New York 13, N. Y¥ 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton N. J. 

Gramer Co., 2734 N. Pulaski Road Chi- 
cago 39, Ill., Il. ‘‘Gracoil.’’ 

Hevi Duty Elec. Co., Milwaulee, Wis. 

Nothelfer Winding Labor: ateehee, 11 Albe- 
marle Ave » Trenton 3, } J 
“N-W-L’ 


Radio Corporation of America, Commer- 
cial Engineering Section CR 71, Har- 
rison, N. J 

Standard 


Etectrical Products Co., 401 


Linden Ave., Dayton 3, 0. ‘‘Staco.’’ 
Standard Transformer Corp., Kedzie & 
Addison, Chicago 18, Il 
TRANSFORMERS, VARIABLE VOLT- 
AGE 
Acme Electric Co., 35 Water Cuba, N.Y. 
Hevi Duty Elec. Co., Milwaukee, Wis. 
Sola Electric Co., 4633 W.. 16th, Chi- 


cago 50, Ill. 
Standard Electrical 


Products Co., 401 
Linden Ave., 


Dayton 3, O. ‘‘Staco.’’ 


TUBES, CATHODE RAY 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 
Radio Corporation of America, Commer- 


cial Engineering, Section CR 71, Har- 
rison, N. J. 

Standard Arcturus Corp., 54 Clark, 
Newark 4, N. J. 

TUBES, ELECTRON (Industrial) 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., Electronic Dept.. 


Thompson Rd., Syracuse, N. Y. 
Raytheon Mfg. Co., Waltham 54, Mass. 
Radio Corporation of America, Commer- 

cia: Engineering, Harrison N. J. 
Standard eee Corp., 54 Clark 


Newark 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. 
See Glass, Technical. 


TUBES, PHOTOELECTRIC. 
electric Cells & Tubes. 


TUBING ALUMINUM. See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


See Photo- 


TUBING FIBRE. See Fibre. 


TUBING LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See 
Magnesium. 
TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL 
ALLOY. 


American Brass Co., Waterbury 88, Conn. 
“‘Anaconda.”’ 


ELECTRICAL MANUFACTURING 








guaranteed footage 
here gives you 
full value in 


PANTHER and 
DRAGON TAPES 


Dic footage meter illustrated 
tells the operator automatically the exact length of 
tape on the rolls. This is but one of many measures 
used in the production of PANTHER and DRAGON 
Friction and Rubber Tapes that assure you of full 
value every time. And these tapes rate high in all the 
qualities that make for lasting splices. 


Made by a company in the insulation business for 
nearly 70 years, PANTHER and DRAGON Tapes 
pass ASTM and federal specifications for electrical 
and physical properties with a wide margin of safety. 
They have proved their worth in successful splicing 
jobs of all kinds. These tapes are sold only through 
recognized independent wholesalers. The 
Okonite Company, Passaic, New Jersey. 
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“PIN-POINTS” THE HEAT 1 
FOR CLOSE WORKe 





IDEAL ‘’Thermo-Grip” 
- SOLDERING TOOLS 


eee is just a typical example of how Ideal “Thermo- 


Grips” are making difficult soldering jobs easier. Here 
the problem is to concentrate the heat in one spot — 
right where it is needed — without disturbing or 
damaging other elements in the assembly. But what- 


Gee- BETTER... Assures 
complete adhesion of solder to 
| parts. No cold flow solder joints 
| One hand is always free to apply 
| the solder exactly where it is 
needed. 


Gee-F ASTER... Steps up 
production because there’s no 
preparation or pre-heating re- 
quired. Instant heat is always 
ready to use for soldering wires, 
terminals, lugs, tubing—for every 
type of soldering and brazing. 


Gee-SAFER « « « No open 
flame, fumes or fire hazard. Re- 
sistance heating principle con- 
centrates heat at low voltage. 
| Unit is fully insulated. 


Gee - AY LOWER COST... 

Speeds up soldering — does the 
| job right the first time. No waste of 
| materials, damage to work in proc- 
|ess or spoilage. Draws current 
| only when in use. Ask your whole- 
| saler for full details and Free 
| Demonstration today. IDEAL 
| INDUSTRIES, Inc., Sycamore, III. 








Canadian Distributor 









Distrbuted LEI 
AMERICA’S LEADING WHOLESALERS 


Irving Smith, Ltd., Montreal 


| ever the problem, there's a “Thermo-Grip” to do the 
| job better, faster, safer — at lower cost 


FOR EVERY KIND 
OF 


SOLDERING JOB 


Power Unit 


“Plier” Attachment 
For soldering applications 
where work may be held 
in jaws and heated 


<.. 


“Pencil” Attachment 
For spot or seam soldering 
where ground clamp may 
be attached to metal part 
of worktocompletecircuit 


“Fork” Attachment 


For soldering in restricted 
spaces where straight 
tools cannot be used. 




































General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 


International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y .“‘Inco,’’ ‘‘Inconel,”’ 
**Mone! 

Revere Geaper & Brass, Inc., 230 Park, 
New York 17 N. Y. 

TUBING, PAPER 

Paramount Paper Tube Co., 612 Lafay- 


ette, Ft. Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


TUBING, RUBBER 


United States Rubber Co., 1230 Avenue 
of Americas New York 20, N. Y. 


TUBING, SILVER. 
Siver Alloys. 


TUBING, STEEL. See 
cial Grades and Forms. 


TUBING and SLEEVING, Extruded 
Plastic. 

Brand & Co., William, 

New York 10, N. Y. 

General Electric Co., 
Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co. 
171 Camden St., Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvyd., Chicago 6, Ill, 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Fibron,”’ Irv-o-lite,”’ 
‘“Transflex.’” 

Mitchell-Rand Insulation Co., 51 Murray, 

New York 7, %. 

Nationa: Varnish Products Corp, 207 
Randolph Ave., Woodbridge, N. J. 

‘‘Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 

ton 99 Del 


New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 


Phalo Plastics Corp., 25 Foster, Worces- 


ter8, Mass. 

Varflex Corp., 305 N. Jay, Rome, N, Y. 
“‘Syntholvar.”” 
Yardley Plastic e 138 


Columbus 15, 


rumee and SLEEVING, 

RIC. Textile or 
aed with lacquer, 
thetic resin. 


Bentley, Harris Mfg. Co., Dept. M-22, 
Conshohocken Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “Turbo.” 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, I21. 

“*Dieflex.’’ 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J., ‘‘Irv-O-Volt.’’ 


See Silver and 


Steel, Commer 


276 Fourth Ave., 
“*Turbo.’’ 
Plastics Div., 


Poorless- 


MOTORS 


ARE 
“PEERLESS REGISTERED” 


T. M. REG. U- s. PAT. OFF. 


Parsons Ave., 


BRAIDED 
Glass-Fibre, 
varnish or syn- 


You need not pick Peerless 
“off a shelf” for original 


tors 
= More than 


equipm 
of all Peerless 


ent installations. 
motors produced 


‘fi se ipadotion, Co., Inc., 51 
Murray, New York 7, N.Y. ‘‘Hygrade,’’ 
o meet the spect ae **Mirac.”’ . 


are manufactured t f b uip- National Varnished Products Corp., 207 
e eq 
ments of t 


Randolph Ave., Woodbridge N. J. 
**Natvar.”’ 


operating * equire 


. d Soe. ‘_ Core. Dept. 
° 56, , O. rglas. 

h hich they are to be us Varflex Corp., 309 N. Jay, Rome, N. Y. 
ment wit Ww Varglas. 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.” 


TUNGSTEN 
(See also Contacts) 


ess mo- 
This is one reason why Peerl 


ipment. 
tors are registered—before ship 


nat Metal‘urgical Corp., North Chi- 
t1i0n record is assurance Mallory & ‘Co., Inc., P. R., Indianapolis 
e istra’ i , nd. 
oe d your customer that UNDERCUTTERS, MICA. Seq Mica 
ou an ndercutters. 
to both y 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 391 Lakeside Ave., 


Orange, 
.. Rockford, Il. 


- o 
Barber-Colman Co 
Brown Instrument Co., 4466 Wayne Ave., 


the Peerless motor has been properly 
to 
designed for the equipment so as : 
n 
give best possible performance 4 


ssfactory service. 


eam Times On Section H-668-57 

long, a py Wastely 5, 7 
NY (Thrustor. ) 

IC COMPA Magnatrol Valve Corp., 56 Beekman, 
ELECTR New York, 


THE — Quality Motors for 
Manufacinre re than 50 Years 


Direct Current 
single Phase—P ao 
a WARREN, OHIO 


_ ie 4 
Mercoid oon. 4213 Belmont Ave., Chi- 


cago 
Minneapolis-Honeywell Regulator Co. 
oa Fourth Ave., 8., Minneapolis 8, 


Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


VARNISHED FABRICS. 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 

Haven, Conn. 

Bakelite Corp., Unit of Union Costide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

George C. Borthig Co.) Inc.,. ae High- 

way 3, East Rutherford, N. 

Brand & Co., William, 276 Fourth Ave., 

New York 10, N. Y¥. ‘Turbotuf.” 

1058 Broad, Newark 


nalak,” “Electric Lac- 


See Fabrics 


Fi ee 
Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y. 


General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 
““Glyptal.”’ 

George Co., P, D., St. Louis, Mo. 
**Pedigree.”’ 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6 Ill. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. 
Mica Insulator Co.; 

**Mica.”’ 

Michell-Rand Insulation Co., 
Murray, New York 7, 

Monsanto Chemical Co., 
Springfield 2, Mass. 

Schenectady Varnish Co., 
gress, Schenectady, N. 

Westinghouse Elec. Corp., 
868 Pittsburgh 30, Pa. 


Schenectady 1, N. Y. 
Inc., 51 
mm Oe 
Plastics Div., 
Inc., 100 Con- 
= 

P. O. Box 


VARNISHES, FINISHING. See Lacquer 


Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 


American Television & Radio Co., St. 
Paul 1, Minn. “ATR. 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

VOLTAGE REGULATORS. See Regu- 
lators, Voltage. Transformers, Vari- 
able Voltage. 

VOLTMETERS. See Instruments. 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 


Mines Fquipment Co., 4223 Clayton Ave 
St. Louis 10, Mo 


WASHER, BEARINGS. 
and Bushings 


WASHERS, INSULATING, 
See Specific Material 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


Baketite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, E. 42nd. 
New York 17, N. Y. 

Biwax Corp. 3445 Howard, Skokie, Il 

Dow Corning Corp., Midland, Mich. 
“*Silastic.’’ 

General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 

Mica Insulator Co. , Schenectady 1, N.Y. 

Mitchell-Rand Insulation Co. Inc., 51 
Murray, New York 7, N. Y. 


WEDGES AND PEGS, ARMATURE 
Insulation Manufacturers, Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co. Ine., 51 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., 

ton 99, Del. 
Taylor Fibre Co., Norristown, Pa. 


WELDING EQUIPMENT 
General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 


(ARC) 
Taylor-Winfie:d Corp. 
sistance). 


See Bearings 


Wilming 


Warren O. (Re- 


Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. Y. (Flexarc.) 


WHEELS, FAN AND BLOWER 
Janette Mfg. Co., 556 W. Monroe, Chi- 


cago 6, 

WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, . 

Barnes Co., Wallace (Div. Aasetiowd 


Spring Corp.) Bristol, Con: 

Barnes-Gibson-Raymond, 6400" Muler 
Ave., Detroit 11, Mich. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2 O. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, IL 


Hubbard Spring Co., M. D., 525 Centra: 
Ave., Pontiac 12, Mich : 
lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. , 
Raymond Mfg. Co., (Div. Associated 


Spring.), Corry, Pa. 

Reliable Spring & Wire Form (Co., 
Fulton Road, Cleveland 9, 0. 

U. 8. Steel Wire Co. 7800 Finney Ave., 
Cleveland 5, 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn 


3167 


New 


Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N,. Y. 

Belden Mfg. Co., 4633 W. Van Buren. 
Chicago 44, Il. : 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, 


Mich., ‘‘Formvar ”’ Vega Chromoxide.”’ 
Essex Wire Corp., Fort Wayne 6, Ind. 
*‘Extra-Test.”” 


Chemical Dept., Pittsfield, Mass. ss 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
‘‘Formex 

— Wire Co., Winsted Div., Win- 
it onn. 

Rockbestos rogue Corp., 844 Nicoll, 


New Haven 4, Conn. 
Roebting’s Son Co., John A. Trenton 2, 


N. J. 
Rome oe Corp., Dept. EM, Rome, 
N. ’ 
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CAPACITY: FROM THE SMALLEST AND FINEST TAP 






TO 10-32 | 


Ur 4 








EVO 


: FROM THE SMA 






THE SMA 








When tapping operations must be precise, and the materials 
used differ in characteristics as widely as paper and monel, or 
ceramics and bronze; then the precision and instrument industries 
should specify, and demand, the 


HAMILTON SUPER SENSITIVE TAPPING MACHINE 


Taps to the very bottom of blind holes. Reduces tap breakage 
to an absolute minimum. Built ruggedly . . . for fast and con- 


tinuous service on tight production schedules. 


8346 SC | 


WRITE FOR BULLETIN T-47 


Pe 
TOOL COMPANY 


INTH STREET @ HAMILTON ® OHIO e Ue S@ A 












Entries Close June 30th 
for the 


10th Annual 


ELECTRICAL MANUFACTURING 







































@ To be eligible for award rating all manu- 
scripts and illustrative material should be in 
the mail not later than midnight of that 
date. You may still have an opportunity to 
win honors for the story of your product 
design achievement if you act promptly. For 

full details on entry requirements, see pages 

88-89 of the May issue or wire the Awards 

Editor, ELECTRICAL MANUFACTURING, 1250 

Sixth Avenue, New York 20, New York. 
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As in the case of the Magnetically Held Field Dis- 
charge Switches described in a previous adver- 
tisement (write us if you didn’t see it), these ASCO 
Switches are designed to control direct current 
lines feeding magnetic field coils. However, these 
switches are mechanically held, electrically oper- 
ated and designed for the higher amperages: 30 
to 1000 amperes. They will not open on loss of 
voltage. 


They are used in conjunction with surge-dampen- 
ing resistors, facilitating the connection and 
eliminating power losses during normal opera- 
tions. They have the following features: 


a...open and enclosed types 
b... field pole designed to break before or after 
main poles make (optional) 


c...independently pivoted field discharge pole 
equipped with efficient blowout coil 


d...furnished with or without resistors. as 
required 

e...DC service: AC or DC operating coils 

{... accessory built-in equipment available 















If you are designing—or operating—equipment 
utilizing magnetic field coils, you should know all 
about these new ASCO Field Discharge Switches. 
Our engineers will be glad to help you work out 
the proper assembly or application so as to make 
best use of these efficient and durable switches. 


SS cates ee 


2 
; ‘i aoe M h a 
Peon [|S 


arr tconctieenmantebteerenn 


CATALOG 117S2 — 
Mechanically held 
type 75 ampere 
rating with extra 
auxiliary contacts. 


CATALOG 117S1-B—Mechanically 
held type 200 ampere rating with 
manual operating handles for emer- 
gency use; this type includes polar- 
ity reversing arrangement. 












AUTOMATIC TRANSFER SWITCHES 
REMOTE CONTROL SWITCHES 
CONTACTORS ¢« RELAYS 


Automatic Switch Co. 


393 Lakeside Avenue ¢ Orange, New Jersey 


We also manufacture a complete line of Solenoid Operated 
Valves for Automatic and Remote Control of Liquids and Gases 
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WIRE, MAGNETIC RECORDING. Anaconda Wire & Cable Company, 25 
Ho Oo W See Magnetic Recording Tape and Broadway, New York 4, N. Y. 


Wire. (ABCTX) 
Belden Mfg. Co. 4633 W. Van Buren, 
WIRE, NICKEL. Se, Nickel and Nickel Chicago 44, Ill. (ABTX) 
Boston Insulated Wire & Cable Co., Dor- 


Alloys. , ” 
25, Mass. (BTX) 
rand & Co., William, 276 Fourth Ave., 
WIRE, RESISTANCE New York 10, N. Y. “Turbotherm” (T) 
Boston Insulated Wire & Cab!e Co Collyer Insulated Wire Co., 245 Roosevelt 
Dorchester 25, Mass. Ave., Pawtucket, R. I, (ABCT) 
Driver Co., Wilbur B., 150 Riverside Cornish Wire Co., Inc., 15 ¥F 


X Nn 5 Park Kow 
Ave., Newark, N. J. ; New York 7, N. Y. ‘“‘Corwico.’’ (BT) 
Driver-Harris Co., Harrison, N. J. ‘‘Ad- Electric Auto-Lite Co., Port Huron, 


d 5 H i bh a ee ee Mich. (AB) 
k oskins Mfg. Co., 4 Lawton Ave., Essex Wire Corp., Fort Wayn, 6, Ind. 
G ud r 5 Wor ers ea ft Detroit 8, Mich. ‘‘Chromel,’’ ‘‘Copel."’ (BT) - ” an 
Jeliff Mfg. Co., C. O. Dept. L-202, 48 Federst Telephone and Radio Corp. 900 
Pequot Road Southport, Conn. Passaic Ave., East Newark, N. J. 


o Kanthal.’’ “Intelin’ (TX) 
in usty o 4 Lewis Eng. Co., Wire Div., Naugatuck, General Electric Co., Section A50-122 
Conn. Appliance and Merchandise Dept. 
Bridgeport 2, Conn. “‘Flamenol,”’ 
WIRE, SILVER. See Silver and Silver ‘“Formex,”’ “‘Glyptal,”’ ‘‘Versatol.’’ 
Alloys; Nickel Silver, (ABCX) lia 
Lewis Engineering Co., Naugatuck, Conn. 


(A) 
= STRIPPERS. See Strippers. National Electric Prod. Corp., Pittsburgh 
ire. 30, Pa. (A) 
Okonite Co., Passaic, N. J 

WIRE, TUNGSTEN. See Tungsten. Phalo Plastics Corp., 25 Foster, Worces- 

ter 8, Mass. (TX) 

WIRE AND CABLE, BARE. Plastic Wire & Cable Corp. 405 E. Main 
la on a - Jewett City, Conn. (TX) ‘PWC”’ 
et, pee <..,, way Sh Radix Wire Co., 2800 E. 55th, Cleveland, 

Americ Stee! & Wire C ‘Neve 0. (A) 

— an ee. & ire o., Cleveland, Rockbestos Products Corp., 844 Nicoll, 

Anaconda Wire and Cable Company, 25 New Haven 4, Conn (AT) 

Broadway, New York 4 N. Y. toebling’s Sons Co., John A., Trenton 2, 

Bridgeport Brass Co., Bridgeport 2, N. J . 

Conn. Rome Cable Corp., Dept. EM, Rome, 

Bristol Brass Corp., Bristol, Conn N. Y. (BT) 

Cornish Wire Co., Inc., 15 Park Row, Royal Electric Co., Inc., Pawtucket, R. I. 
New York 7, N. Y. “‘Corwico.”’ _ (AB) z = 

Electric Auto-Lite Co., Port Huron, United Mfg. & Service Co. 783 N. 
Mich. Water, Milwaukee 2, Wis 

General Electric Co., section H668-57, United States Rubber Co., 1230 Avenue 
Apparatus Dept., Schenectady 5, N. Y. of ete New York 20, N. Y. 

Hudson Wire Co., Winsted Div., Win- Ru-Laytex (BT) 
sted, Conn 
Roebling’s Sons Co. John A., Trenton WIRING HARNESSES. See Harnesses 
2,N. J and Assembties, Wire. 

Rome Cable Corp., Dept. EM, Rome, 
ae A WORMS AND WORM WHEELS. See 
Gears and Pinions 

WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Mens gue < YARNS, BRAIDING & SERVING, See 
Coaxial Cable (X) Fabrics, Insulating 
American Electrical Heater Co., Detro't 
2, Mich. (B) ZINC 
American Phenolic Corp. 1830 S. 54th, Federated Metals Div. American Smelt- 
Chicago 50, Til. ing & Refining Co., 120 Broadway, 
American Steel & Wire Co., Cleveland New York 5, N. Y¥ 
O. “‘Amerbestos,”’ “‘Amerclad,’’ ‘‘Am- New Jersey Zinc Co., 169 Front, New 
pyro:,"" “‘USS’’ (ABCT) York 7, N. Y. ‘‘Horsehead.’’ 


WRENCHES, SOCKET SCREW. See 
Socket Screw, Keys and Wrenches 


QPPORTUNITIES 


itions Available 
Made by Felters and processed by the American Optical Com- @ Personnel and Positio li 
pany, the felt filter (left) used in the AO R-2000 Respirator is @ Sales and Distribution Facilities 
as efficient as an untreated filter (right) eight times larger. Felt @ Patents and Manufacturing Rights 


for this vital job naturally had to meet strict requirements. Felters 
ee : : x number indicated, 
material met all specifications for resistance, porosity, abrasion Aadress all keyed replies to the bo 


resistance and composition. Developed over a period through ee era ay? 

mutual cooperation between Felters and the American Optical ee 4Xxt venue, J 
Company, felt for this particular use is supplied by us ex- 

oe FOR SALE — because of process change — Two 
Westinghouse Industrial Type Radio Frequency Gen- 


erators, 20 KW. 450 Kilocycles, 440 Volts, 3 phase, 60 


, y cycles. In good working condition used only six 
Here’s another example of an outstanding name in industry months. Box M-124. 


getting a special felt from Felters to do an important job. 


Watch for future advertisements on Felters Felt used in WANTED 


large air filtering, dust collecting and air conditioning | A well established Midwestern Corporation has an 
systems. Watch, too, for examples of the many uses for opening for an electrical engineer familiar with ther- 
cut felt parts. mal type circuit breakers and related devices. The 
Whatever your felt needs be — by the roll, strip or square applicant must be capable of taking complete charge 
yard ... felts for special or general purposes . . . or special of a development program. Salary commensurate 
precision cut felt parts — we are geared to fill your order with ability and experience. Box J-126. 

promptly and accurately. Cut parts, for instance, are so 


scecmcececciemmametiatie ait ea AEE 
eye cut - your ore oe and shape om emsipentennogy FLUORESCENT FIXTURE 
they can usually be installed after a simple grinding opera- 1 
tion. Write for Felters Precision Cut Felt Parts inasast MANUFACTURERS! 
. ++ today. Here is your opportunity to get in the Germicidal 
—\\ business with a very modest investment for dies. A 
ee complete set of dies to manufacture one of the most 
j attractive 15 and 30-watt germicidal upper air disin- 
fection units on the market today. Box J-127. 


ZZ 
THE FELTERS COMPANY FOR SALE OR LEASE 


210-0 SOUTH STREET, BOSTON 11, MASSACHUSETTS Complete transformer manufacturing plant. 15,000 sq. 


Offices: New York, Philadelphia, Chicago, Detroit feet. Latest type equipment in excellent condition. Will 
Sales Representatives: San Francisco, St. Louis consider profit-sharing. lease, or outright sale. Must 


Wlshco the te Felt foo Zee Tat ur tae | have prompt action. Box J-128. 
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NEW 
OUTSTANDING 
DEVELOPMENTS IN 
FRACTIONAL H. P. 
MOTORS 


DUAL-SPEED HYSTERESIS 


TYPE SYNCHRONOUS MOTOR 




















Rated for 115 v. and 220 v., a.c., 
from 1/50 to 1/150 H.P., depend- 
ing on speed and frame size; base 
or face mounted. 


REVERSIBLE 
NING! 


“NOT ON MY PAYROLL... 
BUT WORKING FOR ME!” 


Railway Express is part of everyone’s business, 
always ready to go to work for you just where 
















WHILE RUN- 





CHANGES SPEED WHILE 
RUNNING! 





























MODEL ALH Simple SPDT switch instantly 





r F FRAME SIZE reverses motor while running, at 
and when you need it, whether you use its 3%” x 4-5/16" either speed. Speed control by 
DPDT switch .. . for 900 and 





nation-wide shipping facilities daily or only 
occasionally. 
Now available to Railway Express—and to 
your business — are 500 new, high-speed, 
passenger train-equipped cars. New motor 
vehicles, too, are part of the constructive Rail- 
way Express effort to offer you better service. 
These and other improvements take time — 
and money. Add to them today’s higher main- | 
tenance and operating costs and you will see | 
the necessity for adequate rates which are | 
helping to make Railway Express America’s | 
high standard shipping service. | 
| 


1800 rpm (also will be for 600 
and 1200, 1800 and 3600, and 
combinations as 900 and 3600 
rpm). Combine for tow speed for- 
ward, high speed reverse, and vice 
versa. Absolutely constant torque 
thruout rotor revolution, eliminat- 
ing ‘‘wows"’. |-phase and 2-phase 
in either frame, and also 3-phase 
in ‘G’ frame. Single-speed units 
available at higher H.P. ratings. 




























MODEL GH 
FRAME SIZE 
4%” x 57%” 























DUAL-VALUE CAPACITOR 


TYPE SYNCHRONOUS MOTOR 
RAILWAY EXPRESS 


. . Maintains 23,000 offices (there’s one 
near your factory, office or home); 
...Uses 10,000 passenger trains every 

day; 
. »- Has 18,000 motor vehicles in its pick- 
up and delivery services; 
. . Offers extra-fast Air Express with di- 
rect service to 1,078 cities and towns. 









MODEL GS295 
FRAME SIZE 
4%” x 5%” 


















in our opinion 
Model GS295 de- 
livers more power « 
for its size and © 
weight than any 
other motor of this 
type 





EFFICIENCY 53% AT FULL LOAD 


Rated at 1/12 HP at 1800 rpm, 110 v. and 220 v., a.c., 
Ie LW with high starting torque exceeding full load. Shows only 
+08 a5> 40° temperature rise up to full load and is, therefore, 
EXPRESS rated for continuous service. INSTANTLY REVERSIBLE 
WHILE RUNNING: extremely quiet in operation and 


<{ GC "3 Yon highly economical in use. 
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Silicone Insulation Permits 
Continuous Operation 
of Grinders in Steel Mill 


El 
PHOTO, COURTESY CARNEGIE-ILLINOIS STEEL CORPORATION 
Production per man-hour increased by silicone 


insulated motors able to sustain overloads in 


grinding steel slabs. 


You generally buy increased production per 
man-hour by capital investment in new and 
improved machinery. It is possible now, how- 
ever, to increase production and decrease unit 
costs at very little expense. By rewinding your 
motors with Dow Corning Silicone Insulation 
you can make your present machines work 
harder and more continuously. 


For Inverting D.C. to A.C. ... 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


Here’s an example. Manually operated swing 
grinders are used in the South Works of the 
Carnegie-illinois Steel Corporation, Chicago, to 
remove surface defects from alloy steel slabs 
prior to rolling. Class “B” motors that were 
used to drive them failed frequently because 
of overloads. When overload relays were 
installed to protect the motors, production 
decreased because overheated motors cut out 
every 15 to 20 minutes forcing the operators 
to wait for the motors to cool. 





New Models 


Almost a year ago, two of these motors were 

rewound with Silicone Insulation and lubricated 

with DC 44 Silicone Grease. No overload 

relays were incorporated because this new 

class of electrical insulation will withstand tem- 

peratures 200°F. above Class “B” limits. 

Those motors have been working steadily ever SHLASTIC* 
since. Output is increased and the operators 

are enthusiastic because they also benefit by Molding 


more continuous operation. Cxtrvding it AUTO RADIO 





Dow Corning Silicone Insulation is a good 


investment. For more information call our near- 
est branch office or address your letter to 
Dept. 2 L. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Laminating 


VIBRATORS 


A Complete Line of Vibrotors . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, feoturing 
Ceramic Stock Spacers for Longer Losting 


‘'A’’ BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 

D. C. Electrical Apporatus on Regulor 

A. C. Lines. Equipped with Full- Wave 


"Trade M 4 Life. 
Dew Corning | 
Corporation 


Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life and Reliability. 


New York « Chicago ¢ Cleveland e« Los Angeles 
Dallas « Atlanta 
in Canada: Fiberglas Canada, Lid., Toronto 


American TELEVISION & Ravio Co. 


Quality Products “oma 


ane SAINT PAUL 1, MINNESOTA-U.S.A, 


EW 
MIITERATU RE 
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SAVER) eS 
AWRY 


SUPPLYING 


WASHERS ana STAMPINGS 


OF EVERY j 
DESCRIPTION 

FOR EVERY 

PURPOSE... 
UTILIZING 

MORE THAN 
22,000 SETS 

OF DIES 


Let Us Quote 
On Your Needs! 


2200 SOUTH BAY STREET 
MILWAUKEE 7, 
WISCONSIN 


The World's 
Largest Producer 
of Washers 


nm New UNGAR SOLDERING PENCIL! 
OTL 


1. Full Length CORD 
65 strand Extra Flexible 


2. New, Cooler HANDLE 
of Durable Molded Plastic 
Patent applied for 


Tellurium 


%" Chisel tip 


_ 
KYA SJ EMIT) T-107 hd 


rE n a ; RTS iy: | 
Ye" Pencil tip ; 


Seal on Complete Pencil Set 
ew des ig” 

27 4. Ceramic SEPARATORS 

hp 4 ; . ¢ness — for DOUBLE Safety 

KO, RL oe assures tigh ; ‘ : 

t! lala: asl thao 

tees contac Assures positive contact at 
guaran all times 


Tellurium 6. Extra Length Brass 


¥e"Chisel tip 


No. 536 S, 
fohusion SS 
¥" Pyramid 

Tips $1.00 each 


Feather-light FOR HARD-TO-REACH JOBS 
Aeauy- Rugged FOR ALL STANDARD SOLDERING 
No. 776 


Handle & Cord UNGAR Eleetrce LTA a 


Set $100 a, LOS ANGELES a 


JUNE 1948 


RYT 
Firmly engages all threads 
Keeps Heating Unit Tight 


7. 20 watt ELEMENT 
1,000 hours operation 56¢ 
110-120 volt A.C.—D.C 


8. 4 INTERCHANGEABLE 
TIPS + ample copper 
heats to 600° in 90 sec 


Sold only through 
Radio Parts, Hobby, 
& Hardware Dealers 
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A multi-product market 


with a common interest link! 


Tet STRATED are just a few of the more than 1400 different 


types of products that are designed and engineered by readers of 
ELECTRICAL MANUFACTURING. Note the diversity of these products— 
ranging from flatirons to cloth spreaders, from water coolers to milling 
machines. Every known manufacturer of these and all other electrically 
operated products is included in the readership of ELECTRICAL 
MANUFACTURING. 

ELECTRICAL MANUFACTURING deals with those engineering and 
design problems that are common to the development of all electrical 
products...the application of power and control, the integration of 
heat, light, electronics, the specification of all electrical and associated 
mechanical elements. 

The readers’ primary interests are the warp and woof of the editorial 
pattern. That’s what makes ELECTRICAL MANUFACTURING such a basic 
medium for the advertising of your materials or metals, electrical or 


mechanical parts, equipment or product finishes. 


99% Personalized Readership 
among the Engineers, Designers 
and Executives responsible 
for the development of all 
electrically operated machines, 
appliances and equipment. 


THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK 20, N. Y 
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v 


HUSITE as a trade name is becoming synonymous everywhere 
as a mark of excellence in electrical insulating materials. We 
are in a position to supply either BASIC RAW MATERIALS 
or final FINISHED FABRICATED PARTS on items indicated in 
the partial list below: 





GROUND MICA * NATURAL MICA © BUILT-UP MICA * LAMINATED 
PHENOLICS © VULCANIZED FIBRE * COTTON TAPES & SLEEVINGS 
VARNISHED CAMBRICS ©  YARNISHED TUBINGS 
FIBERGLAS PRODUCTS * SLOT INSULATING PAPERS 


Are You an Appliance, Motor, Industrial Heating 
or Electrical Parts Manufacturer? 






lf so, we suggest you review your present 
insulating parts and send us an inquiry. 


HUSITE DIVISION of 


THE HUSE LIBERTY MICA CO. 


ESTABLISHED 1839 


171 Camden Street ° Boston 18, Mass. 
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SAVE CONDUIT, 
COPPER AND LINE 
LOSSES, ACHIEVE 


CLEAN.LOOKING It's a far cry from smoke signals to elec- 
INSTALLATIONS tronic communications. And at the heart 
with CHICAGO of electronics lies the coil. We wind coils 
P of great iety f d 

oe econ pean great variety for many uses and our 
Miielante sancreseery 30 years of experience is at your service. 


machine tools, welders, A : 

and other production Send us your specifications. We 
equipment. Install these 
versatile transformers on 
the same 220 or 440-volt 
power line used for ma- 
chine operation, and sup- 
ply lighting and other 115- 
volt requirements up to 
250 VA (continuous duty) 
with economy. 


Simple, convenient to mount—will fit on any FD or FS-type 
conduit box, 


@ Secondaries fused for overload protection. 
= 


High quality core and coil construction for long and depend- 
able operating life. 


@ Durable cadmium plated finish on shields and cover. 


Write for prices and further details. 


Pe ta 


Division of Essex Wire Corporation 





3501 ADDISON STREET * CHICAGO 18, ILLINOIS 


JUNE 1948 


ANACONDA VITROTEX magnet wire withstands 
temperatures up to 130° C., is highly flexible 
and has a remarkable space factor. All this is 
made possible by insulation of alkali-free glass 
—the ideal insulating material that is soft as silk 


and is comparable to steel in tensile strength. 


Besides, Vitrotex offers high dielectric strength 
and a smooth surface that is resistant to mois- 
ture, acids, oils and corrosive vapors. For tight- 
er, safer coils, to operate in confined spaces 
under high heat, make windings of Vitrotex. 
For details on the complete line of Anaconda 
Magnet Wire, write to Anaconda Wire and 
Cable Company, 25 Broadway, New York 4, 


New York. «sues 


*Reg. U.S. Pat. Off 


ibe 


THE GLASS INSULAT 
MAGNET WIRE 
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rf VARIABLE DELAY INTERVAL 


ieee 


by A. W. HAYDON 
SERIES 11400 A. C. AND 6400 D. C. 


Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be supplied for an alter- 
nating or direct current operation. Availability of time proven A.C. 
Internal View and D.C. Timing Motors with a wide choice of speed and voltage 
Housing Removed — ratings makes possible any desired delay interval from 1 second to 
11/4, hours. 


1. Geared differential and positive elec- 4. Automatic instantaneous reset. 


tro-magnetic ‘“‘capstan type’’ clutch f : 
insure positive operation under ad- 5. Low inertia of clutch components 


verse conditions. avoids trouble due to vibration and 


Delay variable up to maximum shock. 


rating of unit. ; ; 
A. C. and D. C. Relays  inter- . May be wired for either time delay 


changeable. or interval timing functions. 


She 


a 
q senp For AA. W(FIAYDON 


LATEST CATALOG Cc 0 M P A N Y 


Complete Unit In Housing WATERBURY 32, CONNECTICUT 


Design and Manviacture of Electrical Timing Devices 
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Pa) att a shaft speed 









Don't put up any longer with make-shift assemblies when you can get the 
RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction fea- 
tures, the RIGHT mounting... all combined into one compact power package. 

er ai-tg eT TET et available in millions on millions of combinations of 


ee MU Ae ee eh ae 


and economy of each of your applications. 
Use Master Gearmotors to increase the salability of your motor-driven 
products . . . improve the economy, safety, and productivity of your plant 


equipment. They're the horse sense way to use horsepower. 


<—S 







THE MASTER ELECTRIC COMPANY - DAYTON 1, OHIO 


and aC a where you want it ~ as - 


right . .. a power drive that will add greatly to the compactness, appearance, ¥ © ~ 
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lt ironed out the Pig 
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re. ‘Ohio, put a package within 
¢ important production problem 
Detear the company had calibrated a thermo- 
Rparon after the iron was assembled. This 
Bahoth costly and time-consuming, and caused 
tion delays. 
ee “NEERING suggested the use of a “packaged” 
mostat designed to perform the required function, and 
ay eady calibrated before it was inserted into the iron. By using 
“this “packaged”” Westinghouse thermostat, the company was 
able to market an iron with an improved thermostat, but without 


a single design change! Furthermore, the iron can now be 


produced: J-10329 
better—because thermo- THERM-A-NEERING 

Stat performance is _con- A Heat and Control Engineering 
stant; no further servicing Service that offers: 

or adjustment. Engineers—thermal and electrical en- 


faster—because there is gineers to work with your own staff. 


no delay in production Research—a well-equipped laboratory 
while unit is calibrated. for testing full-scale models. 
Production—a modern plant devoted 


Thermostat used in hand iron is Westinghouse Uni- cheaper—because re-cal- entirely to heating units and controls. 
Therm, shown here in actual size. Available in either ibrated, P a ee Experience—world’s largest maker of 
adjustable or mnonadjustable units, Uni-Therm mostat is simply inserte bimetallic thermostats, Westinghouse 
handles temperatures up to 550° F. into the assembly. has sold over 15 million. 


Does this suggest new ideas for heat control in your product? THERM-A+« 
NEERING is ready now to go to work for you. Write, wire or phone 
Westinghouse Electric Corporation, Dept. M-6, Meadville, Pennsylvania. 


® Westinghouse 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


HEATERS and CONTROL 











